
The rugged construction of the Vought Corsair enables 
it to take severe punishment from enemy guns and 
still get home. The ability of this fighter to "dish it out" 
is a familiar story. Navy and Marine pilots also know 
its ability to "take It." 

CHANCE VOUGHT AIRCRAFT 

STRATFORD, CONNECTICUT 

ONE OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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One of our Boys helps pry the lid off Truk 


O NE of the aerial photographers 
peering down at ships, dry 
docks, coastal guns and airdromes of 
Truk was young Marine Corporal 
Thomas J. Humphrey. Before enlist- 
ing in June, 1942, Tommy Humphrey 
was working at Thompson Products. 
His job was the inspection of valves 
and other aircraft parts— the same 
kind of Thompson precision parts 
that were in the Liberator which 
carried him safely, nearly 2,000 miles 
over enemy waters and through 
freak storms which put ice on the 


plane's wings as it crossed the equator. 

We looked up Tom Humphrey's 
original letter of application for em- 
ployment. Written in 1939 it starts 
out "/ am one of thousands of young men 
looking for honest employment and have 
tried every way possible to get established 
with a concern where one may advance as 
he grows more proficient." 

Corporal Humphrey, once establish- 
ed with Thompson Products, is now 
with another concern — the U. S. 
Marine Corps — a going concern which 
will keep going until it reaches Tokyo. 


And when that job is done, Tommy 
Humphrey and thousands of others 
like him will come back home, again 
hoping for "honest employment where 
one may advance as he grows more 

That's what he and his buddies are 
fighting for— let us at home make sure 
that the America they come back to is 
ready and free to give them this oppor- 
tunity — an opportunity to work with 
full freedom for individual self-im- 
provement and an even chance to 
progress and prosper. 


Beating production schedules on vital parts for 
Planes, Tanks, Submarines, PT Boats, Torpedoes, 
Jeeps, Half-Tracks, Tractors, and Trucks 


Tompson Products, Inc. 
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Here — for the first 
direction from one line| 
loads or friction are 
conditions. 

The installation is ur 
Equalizer in place of 
full synchronization of the 


The Altair Flow Equa 
does not depend on out 
An exclusive variable 
flows — the Vi" tube si^^^^H 
The unit weighs only 2.5 pounds. 


fluid is accurately metered in either 
anch lines. Differentials in restriction, 
for, even in pronounced unbalanced 

ily necessary to install the Altair Flow 
pressure or return line to accomplish 
actuating cylinders or motors. 

•ates a balanced metering piston, and 
cal action as the proportioning agent, 
ols equalization over a wide range of 
ndles flows of from 2 GPM to 8 GPM. 

It has already been specified on five 
ib doors, cargo doors and landing gear, 
ailable to assist in working out other 
implete data. Pacific Division, Bendix 
North Hollywood, California. Sales 
i New York City and Dayton. 


viation Corporation 


Briefing for August 


When, in May. we inaugurated our new 
marketing section with "Here Are Your 
Markets” we pointed out that "merchan- 
dising its products has always been one 
of the toughest and, in many cases, most 
sorely neglected problems faced by the 
aircraft industry.” Proof of that state- 
ment — if such were needed — has already 
been forthcoming, for in “Where Are 
Those Marketing Plans?” (page 121) Dr. 
John Frederick presents the sad case 
history of a man who wants to be a dis- 

quirements are!" it is a^ral'challenge'to 
the industry— one we hope won't go 
unanswered. 

Airbrush artists and Sunday supplement 
writers arc still trying to give the im- 
pression that flying a helicopter is as 

thereby doing the industry a disservice. 
Just exactly why is told on page 116 by 
"Les" Morris, Sikorsky company copter 
pioneer. And if anyone should know, it’s 
Les — for he was one of the first up-and- 
down craft flying instructors. 


You who design, build, operate, and 

insatiable appetite for Aviation’s design 
analyses. It’s a real pleasure to try and 
satisfy it, though, especially when we come 
up with such a grand job as Hall Hibbard, 
Lockheed’s v.-p. and chief engineer, has 
done this month for No. 8 in our series- 
on the P-38 Lightning, one of the most 
controversial and successful fighters ever 
built. (Page 123.) 

Things that are simple in principle can 
often be more than rough on engineers and 
predicting takeoff performance of sea- 
planes is a good case in point Ernie 
Stout of Convair long ago found that out 

pcrience, he’s put the job on a sound basis 
that’s going to save a lot of engineers a 
lot of headaches. An outstanding writ- 
ing job, this new series on take off analy- 
sis begins on page 150. 

There’s even more in the design and 
production field, though, for this month 


Kenneth Campbell’s thorough-going study 
of fan cooling (page 156) ; Herbert 
Chase's analysis of time- and money-sav- 
ing hole piercing technique (page 161) ; 
and William Findley’s detailed study on 
load carrying characteristics of cellulose 
acetate plastic (page 163). 

With operating costs always on the 
front line of every transport operator’s 
perennial battle for survival, the old ques- 
tion of what equipment to use will always 
be of prime importance. Continuing his 
important series on “The Economic 
Future of Aviation Technology” (page 
118) Frederic Flader this month gives 
clues to the answers in his analysis of 
operating expenses of three different types 



Down the Years in AVIATION'S Log 


25 Yr. Ago (1919 )— Aviation cele- 
brates third anniversary . . . Wash- 
ington-New York airmail route car- 
ries .15,643 lb. mail in month . . . 
Clevcland-Chicago airmail route com- 
pletes 75th consecutive non-stop flight 
without accident or delay . . . British 
dirigible R-34 flies from Scotland to 
New York in 4'/, days and returns 
in 3'A days . . Navy starts two air- 

ship hangars 800 by 250 and 200 ft 
high . . . Appropriation made for 
$2,500,000 British-built dirigible for 
Navy . . . Aeronautical Peace Confer- 
ence lays down first world flying rules. 

15 Yr. Ago (19291— German liner 
Bremen catapults Heinkel K2 seaplane 
from deck while at sea to expedite 
mail to shore . . . Jackson and O'Brine 
fly Curtiss St. Louis Robin for 17 A 
days without landing, using 3,300 gal. 
gasoline picked up in 44 refueling con- 
tacts . . . Army takes delivery of 40 
Douglas observation planes and orders 
20 more . . . Chicago disturbed by many 
local deaths from unlicensed plane 
crashes . . . P & W signs contract 
for new $2,000,000 Hartford plant 


. Guggenheim $150,000 safe a 


Airmail plane drops four sacks on 
deck of Leviathan at sea . . . Boeing 
system completes 6,000,000th mile on 
Chicago-San Francisco-Seattle routes 
. . . Flying service inaugurated be- 
tween New York City and Saratoga 
and Lake George . . . Chicago Munic- 
ipal Airport handles 1,429 arrivals and 
1,452 departures in week. 


10 Yr. Ago (1934) — PAA's new 

Sikorsky S-42 Brasilian Clipper flying 
boat takes off in 18 sec. with 17 tons, 
climbs above 15,000 ft. in 47 min . . . 
Fog precipitation apparatus success- 
fully demonstrated at Round Hill, 
Mass . . . General Foulois presents 
plan for purchase of 1,000 planes in 
1934 . . . Westbound airmail averages 
42 hr. 32 min., while eastbound takes 
2 hr. less . . . Transcontinenal Air 
Transport erects fence at Columbus, 
Ohio, to control crowds . . . Stout 
starts Detroit-Cleveland-Buffalo serv- 
ice with Domier flying boat. 
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THE HEART of many instrum 
tials of air pressure is the aneroid diaphragm. In the use of these diaphr; 
pressures for aircraft flight and engine control, Kollsman Engineers have 
degree of reliability and precision. In the Kollsman Sensitive Altimeter, fc 
20 feet of altitude is achieved by a positive diaphragm movement of only 
ther, this diaphragm is so formed that the logarithmic curve of pressure ii 

'&S0- KOLLSMAN AIRCRAFT INSTRUMENTS 

PRODUCT OF 
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I. By constructing subassemblies 
to manufacturers’ specifica- 


CLOSE TOLERANCE ON AIRCRAFT PARTS naturally results 
in cheaper, easier, faster assembly, particularly where much un- 
skilled labor must be employed. To effect this tolerance control 
from design to finished product, Goodyear Aircraft Corporation 
in 1941 set up the Dimensional Control Department of the 
Engineering Technical Service Division. Functions of this De- 
partment have been the control of dimensional accuracy of engi- 
neering information; the specification of tolerances, points of 
interchangeability and of coordination; the accuracy of assem- 
bly fixtures, etc. Results have been impressive savings of time 
and money — another Goodyear contribution to aircraft mass 
production. 



OUTER WINGS FOR THE PB2Y CORONADO are among the 
many important jobs, from bomber and fighter components to 
complete Navy Corsairs, speeding successfully along Goodyear 
Aircraft’s production lines. Veteran experience in the field of 
light metal construction plus thirty years of pioneering in aero- 
nautical design and production have made such assignments 
possible. It enables Goodyear to deliver quickly, expertly and 
to the satisfaction of the armed services and the prime con- 
tractor. Valid testimony to Goodyear operation and construction 
methods. 


HERE’S WHY THE NEW 




SING DISC 
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j s winning quick adoption where lightness 
and accessibility count! — 
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Check these features and you'll see why the revolutionary 
new Goodyear Single Disc Brake has already been specified 
as ideal equipment on numerous types of aircraft, ranging 
from helicopters and light trainers to medium bombers 
and transports. 


SIMPLEST IN OPERATION: large single steel disc rotates 
between two rugged brake shoes, mounted in unique 
clamp that applies smooth, equalized pressure. 


LIGHTEST IN WEIGHT: simple, compact assembly is fitted 
within magnesium wheel, creating a low weight unit. 
COOLEST RUNNING: brake disc is mounted flush with 
wheel rim, exposed to slip stream, insuring rapid heat 


dissipation and far longer brake-lining life. 
NON-FADING ACTION: cooler operation eliminates fad- 
ing from overheating under emergency conditions. 
EASIEST TO SERVICE: simple, exterior screw adjustment. 
Relining requires only few minutes without special tools. 
QUICKLY INSTALLED: no changes necessary in present 
landing-gear design or construction. 

FULLY TESTED: awarded Approved Type Certificate for 
both mechanical and hydraulic types. 

NOTE TO ENGINEERS: whether this new Single Disc 
Brake or Goodyear's famous companion Multiple Disc 
Brake is best suited for your requirements depends upon 
both the type of airplane and operating conditions. We’ll 
gladly help you work out proper specifications. 


Adjusted or relined in a jiffy— 
without special tools 
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Design Check Chart for Eclipse Constant 
or Variable Frequency Alternators 


APPLICATION: 

Eclipse Alternators are designed to provide 
a source of either constant or variable frequency 
for AC or rectified DC power. 

V In conjunction with the recommended Voltage 
Regulator and compounding unit, a controlled 
AC Power Supply System can be designed to 
provide for the electrical power requirements 
of the airplane under consideration. 


PERFORMANCE: 

y' By installing Alternators on constant speed 
drives, driven by aircraft main engines, a source 
of constant frequency is available. 

V Rectified DC power can be obtained from 
either constont or variable speed operation 
over the rated operating speed range of the 
Alternators. Increased DC power is thus avail- 
able over conventional DC Power Supply 
Systems. 

V Detailed specifications are outlined in the 
accompanying Specification Chart. 


DESIGN: 

V Integral exciter. Brushes are specially de- 
signed for efficient, long service at high altitude. 

y' Floating type flexible torque drive shaft 
compensates for any slight misalignment. 

V Sealed prelubricated bearings provide 
complete lubrication under continuous operating 

Internal fan and tubular armature shaft 
cooling maintains minimum operating tempera- 
tures. 

CONTROL: 

I / Eclipse Carbon Pile Voltage Regulators pro- 
vide continuous regulation without fluctuation 
and reduce radio interference to a minimum. 

5}: Behind the dependable performance of 
Eclipse Alternators stands the potent force of 
CREATIVE ENGINEERING — imagination and 
engineering working together to produce better 
accessories in better ways. This effective team is 
at your service to help solve your aircraft power 
supply system problems. Write us about your 


SPEED VICTORY—BUY WAR BONDS! 
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The Modern Bearings 


9 The latest liquid-cooled and the latest 
air-cooled aircraft engines, the various 
U. S. Army trucks, two famous British 
artillery pieces — all have one thing in com- 
. They contain more sleeve bearings 
than bearings of all other types combined. 

The war has stimulated advances in 
sleeve bearing design and manufacture, 
making the sleeve bearing successful where 
other types have failed. 

The Bunting organization has con- 


tributed its share to this advance. Bunting 
Cast Bronze Bearings are manufactured in 
stock or special dimensions, to standard 
or precision tolerances. Write for catalog. 

Factory Finished Tubular and Solid Bars 
of Bearing Bronze are available for your own 
manufacture of special bearings. Ask your 
wholesaler . . . The Bunting Brass & Bronze 
Company, Toledo 9, Ohio . . . Warehouses 
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"shucks, no, I was 
reground by the 
Severance New-Tool 
Craftsmen!" 


It pays to have your worn cutters reground by Severance 


Worn, dulled cutters reground by Severance are exact- 
ly the same as new. Severance regrinders are not just 
"regrinding experts," they are the same new tool crafts- 
men, using the same precise skill and care as they do in 
grinding new tools from the solid. 

After regrinding, each cutter is further improved by the 
exclusive "Severite" heat-treat process that increases 
tooth hardness and thus lengthens cutting life from 
three to five times. This "Severite" heat treatment costs 
you nothing— it is simply another of the many ways in 
which Severance gives you more for your regrinding 


Severance service, too, is an advantage to you. There 
are six complete Severance plants located strategically 
throughout the United States. Check up on the worn 
cutters, rotary files, burrs, etc. in your plant now. For 
best service, send them to the Severance plant nearest 
you for a factory regrinding job. 


Midget Milling Cutters • Precision Regrinding 


DETROIT 2, MICH.; I 
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IT’S 

LEATHER 


WHEREVER requirements are tough to meet, where 

first class upholstery is a must Lackawanna Leather is 

filling the job. 

Our specially tanned, lightweight leather meets or exceeds 
all aircraft specifications. It's the choice of most of America's 
leading airplane manufacturers. 

If yours is a leather problem write today for samples and 
detailed information. 
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Hydraulic 
Wiper Motor 


/ ^ 

WEIGHS 1 POUND, SMALL, 
POWERFUL, EASY TO INSTALL 

A complete motive unit, easily tied into the airplane 
hydraulic system, this motor produces ample power 
for the operation of windshield wiper blades across flat, 
curved or compound curved glasses. The motor has 
high torque, permitting a blade speed up to 400 strokes 
per minute during flight Contributing to the efficient 
design of the new unit is our experience, gained from 
pioneering and producing the wipers now used by the 
U. S. airlines and air forces of the Army and Navy,. 


METAL PRODUCTS COMPANY 
Cleveland 10, Ohio 
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DEPENDABLE HEATING 


T HESE light-weight heaters, designed 
specifically for aircraft by engineers with 
experience in combustion and heating prob- 
lems, offer the highest degree of dependability. 
They light quickly and easily at tempera- 
tures down to 70° below zero, furnish fast, 
reliable heat. 

Janitrol heaters operate normally on ram 


air, or an auxiliary blower can be provided. 

The illustrations shown here are from the 
new Engineering Specification Bulletin, Form 
3-44. Write for your copy. It 
describes the various models of 
heaters now in production for 
installation in military aircraft. 

Surface Combustion, Toledo 1, 0. 




SPRAY (OR S-) TYPE 
HEATERS 

The S- or spray type heaters, shown 
on this page, are designed for use 
in high or low speed and high or 
low altitude airplanes where rela- 
tively large capacities are required. 
They are equipped with spray type 
pressure burners using fuel under 
positive pressure. These heaters are 
equipped with glow plug ignition. 
Surface Combustion Janitrol air- 
craft heaters operate on the unique 
"Whirling Flame" principle which 
works at high or low altitude. 

The heaters operate on liquid fuel, 
usually on high octane gasoline, 
and the liquid fuel enters the com- 
bustion tube through a vaporizer 
or spray nozzle ahead of the 
combustion air inlet. 

The whirling is produced by intro- 

combustion tube tangentially to its 
inner surface. 

The flame resembles a tightly 
wound spiral and is stable at all 
altitudes. It sustains combustion 
under the most adverse conditions 
because it is whirled around itself, 
thus ignition is continuous and the 
process is self-piloting. 



URFACE 


JSTI 


TOLEDO. OHIO 


America's oldest and largest manufacturer of gas-fired industrial and 
domestic heating equipment, with more than 30 years' experience in 
combustion research, and in the application, control and transfer of heat. 


Manufacturing Plants at: TOLEDO, OHIO • COLUMBUS, OHIO • Engineering Offices at: NEW YORK 
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VAPORIZING (OR 
V-) TYPE HEATERS 

The V- or vaporizing type heaters, 
shown on this page, are designed 
for operation on gravity fuel feed, 
normal low pressures, or for oper- 
ation on high pressures. These 
heaters incorporate the principle 
of vaporizing the fuel prior to its 
diffusion with the combustion air 
stream, at which point it is ignited 
by a low voltage glow plug lighter. 
These heaters are suitable for in- 
stallation on all types of airplanes. 
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Here’s What You Get in 
Hartwell Stainless Steel Swaged Terminals 



1 SHANK TENSILE STRENGTH WELL IN EXCESS OF 
BREAKING STRENGTH REQUIREMENTS; AND DIS- 
TORTION IN PULL TEST FAR BELOW SPECIFICATION 

allowance. This is assured by a new manufac- 
turing technique developed by Hartwell. 



O IMPROVED SWAGING QUALITIES. The process 
™ by which the tensile strength of the shank 
is increased in no way impairs the swageability 
of the terminal. 



3 CONCENTRICITY KEPT WELL WITHIN ^p^ 
BLUEPRINT TOLERANCES. Uniforml^t^) 
wall thickness is maintained for the full length 
of swaging end. This assures perfect swaging; 
eliminates the danger of cable or terminal 
failure due to uneven stresses. 



4 CAREFULLY MAINTAINED THREAD TOLERANCES. 

Automatic threading equipment, plus 100% 
inspection, assures a perfect thread so neces- 
sary on these highly stressed parts. 



5 complete line. Hartwell terminals are available 
in the following series: AN667, 3-6, inclusive; 
AN668, 3-6, inclusive; AN669, 3-6, inclusive, shorts 
and longs, rights and lefts. All terminals are passi- 
vated by the hot process; AN-T-2a specification. 

6 MADE RIGHT AND 
SHIPPED RIGHT. 

Packed in die -cut 
cartons, Hartwell 
terminals are pro- 
tected from our in- 
spection line to your 
production line. 
Packaging facili- 
tates handling. 



Single source for 779 different aircraft 
production parts and tools 

HARTWELL 

AVIATION SUPPLY COMPANY 

3417 CRENSHAW BOULEVARD, LOS ANGELES 16, CALIFORNIA 
DALLAS, TEXAS • DETROIT, MICHIGAN • KANSAS CITY, KANSAS 
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These are busy invasion days for Berry 
Brothers’ Aircraft Finishes! The most fre- 
quently headlined fighters which accompany 
American bombing missions . . .which bomb 
and strafe Nazi defenses and troop con- 


centrations . . . are finished with Berryloid 
Aircraft Finishes. Round the clock . . . 
good weather and bad . . . Berryloid Air- 
craft Finishes are writing a dramatic story of 
rugged durability and unparalleled quality! 



BOSTON • JERSEY CITY • CINCINNATI • CHICAGO • ST. LOUIS ■ INGLEWOOD, CALIF. 
MONTREAL • WINNIPEG • TORONTO 

B E R R Y L O 

AIRCRAFT FINISHES 




NOR TOO COLD" 


Ever think of an engine’s cowl flaps as its “horse blanket”? One 
horse or two thousand— the best work may be expected when the 
surrounding temperature is controlled so that it's neither too hot 
nor too cold. So, just as the blanket keeps the temperature warm 
enough for Dobbin, the cowl flaps of the Lockheed Ventura keep the 
temperature of its 4000 h. p. team of twin engines properly cooled. 


)ne 

the 


Four Dumore Aeromotors actuate theVentura’s cowl flaps, correctly 
controlling the amount of cooling air circulated according to the varying requirements 
of operating conditions. Keeping engine temperature within safety limits 
maintains the performance efficiency of the plane’s power plant — a fundamental 
factor upon which the Ventura’s fighting ability depends. 

Almost every type of American military aircraft is served by Dumore Aeromotors, 
actuating parts and accessories vital to its operation and effectiveness as an 
aerial weapon. All these motors embody the experience Dumore has had over many years 
of manufacturing to specifications for exacting drive applications. Operation and 
control accessories (brakes, clutches, limit switches, gearing, potentiometers, etc.) are 
designed to be integrated into one compact motor unit — achieving maximum operating 
efficiency, most favorable strength-to-weight ratio, and minimum service requirements. 
Aeromotor design incorporates provision for operation at altitudes up to 40,000 feet 
and over a temperature range of from — 65° to 160° F. The full, interesting 
story of Dumore Aeromotors is given in the Motor Catalog. Write for a copy today. 

The Dumore Company, Motor Division, Dept. MH 15, Racine, Wisconsin. 

MODEL 1003-263 COWL FLAP MOTOR 

The Ventura's cowl flaps (and oil cooler flaps) are operated by a 
Dumore double reduction spur-geared motor with ball bearings. 

With a speed of 400 r.p.m. its output is 1/25 h.p. for intermittent 
duty. Adjustable limit-switches and a magnetic brake are built 
in to control ovcrtravel and prevent jamming of the cowl-flap 
mechanism. A thermal protector guards against motor damage 
from stalls and persisting overloads. A potentiometer trans- 
mits flap position to an indicating instrument before the pilot. 


FOR 

POW 
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Ramco's production of aircraft piston rings for 
ition is a story of engineering accomplish- 
rell worthXyour remembering for post-war piston 
ring requirements and products of an allied nature. 


The engineering data thus obtained is available to you 
in the production of certain precision parts which may be 
required in your post-war product. We would welcome 
your inquiry now. Ramsey Accessories Mfg. Corp., 3706 
Forest Park Blvd., St. Louis 8, Missouri. Factories in St. 
Louis, Fruitport, and Windsor, Ont., Canada. 




AIRCRAFT PISTON RINGS 
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Here is a fuel pump that will be in big demandcfor postwar I 
planes. With its higher pressure range of from 6 to**3' 5Mlm- 1 
its 400 gallon per hour capacity at 2500 rpm., and its low 
weight of only 2% lbs.— it’s sure to be a winner. 

Built with a balanced type relief valve with shaft seals that 
are dependable through extreme temperature ranges.Thispump 
is now in production. 

In writing, kindly refer 
to type G-9. 

R0MEC PUMP COMPANY 
ELYRIA, OHIO, U. S. A. 
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Tool Steel Selection Proble: 


1 1 1,1 * 

A prominent metal parts manufacturer first became acquainted with d 

Carpenter 'Matched Tool Steels because of a tool-caused production 

bottleneck. A shaving die used in a punch press operation wore ^ 

rapidly and would not hold size. An oil-hardening steel had been 

used hut it lacked the necessary wear resistance. When Carpenter 

Hampden was selected for its maximum wear resistance and accuracy 

in hardening, production was increased from 99,600 to 504,000. 

nBH 

ZB 



Alter the first successlul experience with Carpenter Matched Tool 
Steels, the tool room tackled another job. A staking punch used to 
stake nuts chi a spindle had a short life that ascragcd -In hours. 
The oil-hardening steel tried, either failed by breakage when treated 

for maximum hardness, or battered out of shape when drawn for 
greater toughness. No. 11 Special, a tough timbre straight carbon 
water-hardening steel was tried with excellent results. Punch life 
went from an average of 40 hours to more than six months service, 
and punch was still in good condition at the end of that time. 


■ M 

- — :I 

Confidence in solving tool problems with Carpenter Matched Tool 

Steels increased with results and inspired a search for improved 
performance on other jobs. High speed steel had been used for a 
burnishing punch. The selector section in the Carpenter Matched 
Tool Steel Manual recommended K-W (Water- Wear) for burnishing 
tools. The slick glass- hard surface provided by K-W gave a 
smoother, cleaner finish and tool life was increased 66%. 


Carpenter MATCHED ♦♦♦ 

TOOL STEELS 
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This Is The Accessible Head 

of A HUCK BLIND RIVET 



h PIN IS SEVERED AUTOMATICALLY . . . . 
ELIMINATING NEED FOR FURTHER TRIMMING 

^ VISUAL EXAMINATION OF PIN END PROVIDES 
FULL ASSURANCE THAT BLIND HEAD IS 
PROPERLY FORMED 


l&e T>nivi*ty 6fienatco*t 


The use of Huck Blind Rivets reduces both 
riveting and inspection time to an absolute 
minimum 

The last part of the driving operation auto- 
matically severs the pin substantially flush 
with the rivet head contour. This eliminates 
the necessity of trimming a projecting end of 
the pin after the rivet has been driven. No 
further operations are ever required except 


ALSO PRODUCED BY HUCK 


spectively. A hand operated tool weighinj 
n 2 lbs. is available la drive these rivets 
Solid Countersunk Rivets (or Cain Pres 
, and Port. Dimpled Simultaneously a 
dently. 

es of Solid Conventional Aircraft Rivet 


where the ultimate in aerodynamics is spec- 
ified, in which case a smooth surface can be 
quickly produced on the pin end by use of 
an air driven rivet shaver. 

This feature is also extremely important in 
simplifying inspection of driven rivets. COM- 
PLETE AND THOROUGH INSPECTION CAN BE 
MADE SIMPLY BY VISUAL EXAMINATION OF 
THE ACCESSIBLE HEAD OF A HUCK BLIND 
RIVET. An unsatisfactory blind head resulting 
from the use of an improper grip length or 
for any other reason would be instantly de- 
tected by the resulting improper relationship 
of the pin break to the sleeve contour. 

Huck Blind Rivets provide a positive 
mechanical lock to secure the pin to the 
sleeve. Their hole-filling action insures 
joint rigidity, fatigue life and resistance 
to vibration. Completion of the bulbed 
head on the blind side pulls the sheets 
together with great force and provides 
excellent surface contact between the 
blind head and the sheet. 






MANUFACTURING COMPANY 


2474 BELLEVUE AVENUE . DETROIT 7, MICHIGAN 
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Enclosures of Laminated “Lucite”-“Butacite” Sheeting 
for Pressurized High Altitude Flying 



Pressurized laminated "Lueite”- 
"Butocite” enclosure punctured by 
a bullet from a 50-caliber gun. In- 
side air temperature of enclosure 
+ 50 o F, outside air temperature 
— 41 °F, internal pressure 5 psi. Size 
of hole is small enough to retard 
rate of pressure loss and permit 
immediate sealing of the hole. 
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Sperry saves machine shop time on Aircraft 
Controls with the SIMPLER P-K Fastening Method 


Sperry Products, Inc., Hoboken, N. J., make the 
Exactor Hydraulic Remote Control widely used on air- 
craft, army and navy vessels, and ill many war plants. 
Tlieir heavy production schedules can be met 
ruling out every needless assembly operation, 
why Sperry uses Parker-Kalon Self-tapping 
wherever possible to eliminate tapping. 

“At a busy time like this,” says a 
“it’s a great relief not to have to tap 
screws. All our tapping is done in our machine shop 
which is up to its neck in other work. Tapping thes 
parts would tie up machines needed for other impor 
tant operations, and production would be seriousl 

Can you spare scarce man-hours for needless tapping 
Question every fastening job! See if it can be done th 
simple. Self-tapping Screw way before putting up 
slow, complicated methods. Experience proves that, 

7 out of 10 cases, P-K Self-Tapping Screws will simplif 
metal and plastic fastening jobs . . . save time . . . speet 
production . . . lower costs . . . and often increase 
tening strength. 

Call in a P-K Assembly Engineer for help on 
fastening problems. You’ll find his advice 
If you prefer, mail a brief description of fastenings for 
recommendations. Parker-Kalon Corporation, 

208 Varick Street, New York 14, N. Y. 
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When Whistle Stops 

Thousands of Americans reared in small 
towns and villages, will remember their 
boyhood thrill when “The Limited" made 
one of its rare stops — on signal — at their 
town. In the lexicon of railroading, such 
places — too small to warrant regular sched- 
uled service — were called “whistle stops.” 

But in tomorrow’s peacetime world, 
hundreds of remote and isolated points — 
the whistle stops of yesterday — can become 
ports in the ocean of the air. 

For with air travel there are no 
“inland" towns. Some mid-western com- 
munities are actually closer by air to foreign 
countries . . . than coastal seaport cities. 
And the development of feeder line 


Become Ocean Ports... 

helicopter transportation, can bring nearby 
towns within minutes of great airports 
serving transoceanic airlines. 

In addition to its use for short haul 
feeder line service, the helicopter can be 
useful for “shuttle” transportation from 
metropolitan centers to airports, and its 
ultimate development will make possible 
its use as a private, home-based aircraft. 

At McDonnell, we are devoting full- 
time efforts to the production of planes, 
parts, and plastics for war. But our 
engineers and designers are working too, 
toward the development of better aircraft — 
better adapted to the needs of the future. 


MCDONNELL fyywiaZum 

^ PLANES • PARTS • PLASTICS • S A 1 NT LOU I S - M E M PH IS . 



WHEREVER America's armed forces fight, Snap-on tools are 
with them ... as indispensable in mechanized war as guns and ammuni- 
tion. In the hands of battalions of resourceful mechanics, Snap-ons are 
on the job . . . helping maintain in top fighting efficiency the vast fleets 
of planes, tanks and ships which they played an equally important part 
in building. On fighing fronts as on the production front, Snap-ons stand 
out as the choice of better mechanics. 

SNAP-ON TOOLS CORPORATION, 8020-H 28th Avenue, Kenosha, Wis. 






tSnaflon Tboli - the choice of better mechanics 





THIS NUT IS 




Why? Because 

SPEED NUTS are made of heat-treated, 
live spring steel. They have a live arched 
spring lock and an inward thread lock, 
live spring action absorbs vibration instead 
of merely resisting it. 

Before Pearl Harbor, over two million a day 
were used on automobiles, refrigerators, 
stoves, heaters, radios and hundreds of 
other products. When the shooting is over* 


It’s a SPEED NUT 

still more will be used because more engi- 
neers have learned that SPEED NUTS are 
lighter, double-locking and faster to apply. 
And in addition to all their exclusive advan- 
tages, SPEED NUTS still cost substantially 
less than other self-locking nuts. Write today. 




PASTES T THING IN FASTENINGS 




><Gun 


in a jam 



When stoppage occurs in the famous "fifty” ma- 
chine guns used on our war planes, it’s quickly 
detected and cleared by a "thinking machine.” 
This Kidde Pneumatic Machine Gun Charger, 
operated by compressed gas, corrects gun-charg- 
ing troubles or stoppages, gets gun firing again 
—all within one-half second ! 

Gases-under-pressure have been harnessed by 
Walter Kidde & Company to do many unusual 
jobs for the aviation industry. Power actuation 
by pressure gases may provide a solution to a 
problem of yours. Our engineers are ready to 
help you work out mechanisms adapted to your 
needs. Just drop a line to our Research and De- 
velopment Department. 


WHITER KIDDE t COMPANY, INC.. I4D CEDAR STREET, NEW YORK S. N. Y. 
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27 BULLETINS on Boll 
Bearings — their use, 
installation and main- 
tenance. 


Available to Engin- 
eers, Designers, Drafts- 
men, Shop Men, Service 
Men and Maintenance 
Men. 


Sent on your request; 
write, giving your title 
or position and name of 
company. 


M-R-C LOAD COMPUTATION 
MANUAL is a 68-page booklet of 
methods for calculating loads on 
bearings. Sent free to mechanical 
engineers and draftsmen. Send re- 
quest on your company stationery. 


M-R-C BALL BEARINGS 
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Original Revolving 







A raincoat for horsepower 


Because the condensation of ait 
moisture inside stored aircraft en- 
gines can cause rust within 48 
hours, it is essential that engines 
be given dependable protection 
against this danger. 

One of the outstanding rust pre- 
ventives developed for this pur- 
pose is Stop Rust B— a product 
of Union Oil Company. Stop Rust 
B is being widely and successfully 
used by leading Pacific Coast air- 
craft companies in processing en- 
gines for storage and shipment. 

It adheres to metal for prolonged 
periods — sealing internal surfaces 


against corrosion. It will not dry 
up or harden. It mixes with all 
commercial fuels and lubricants. 
Engines protected with StopRustB 
may be placed in service immedi- 
ately without special cleaning or 
servicing. Because Stop Rust B is a 
detergent as well as a rust preven- 
tive, engines operated on it remain 
clean and free from sludge. 

Stop Rust B meets specification 
AN-VV-C-576a and is used in -ac- 
cordance with standard military in- 
structions governing processing of 
engines. 

For a supply of this revolutionary 


new rust preventive— or any other 
of Union Oil’s quality aviation 
products— phone your local Union 
Oil Resident Manager, or write 
Union Oil Company, 617 West 
Seventh St., Los Angeles 14, Calif. 
Remember! Stop Rust B will safe- 
guard engines from rust and corro- 
sion, keep engines clean, permit 
immediate operation! 


STOP RUST B 

UNION OIL 

Success-Tested Product 
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♦ When one thousandth of an inch accu- 
racy is a casting requirement — there's no 
margin for error! That's why Buffalo Pat- 
tern Works' fifty years experience in design- 
ing and building patterns makes them the 
choice of leading aircraft makers the coun- 
try over. "Buffalo's" experience with metals, 
structural design and practical fabrication 
are assurances of castings that are metal- 
lurgically sound. 

We invite you to consult us on your most 
intricate pattern requirements. Our com- 
plete facilities are at your service. Wire or 
write Dept. B. 



BUFFALO PATTERN WORKS 

830 Hertel Ave. Buffalo 16, N. Y. 
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WHAT HAPPENS TO STEEL WHEN NUT MEETS BOLT? 
Blow them up 100 times in the Metalgraph 
and see why some fasteners fail 


THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0. 
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FRIEND AND 

To all Americans, to the people of all Allied Nations, to the millions 
of oppressed citizens of occupied countries — the sleek and massive 
B-29 is a new and powerful friend. The thunder of its mighty 
Wright engines and the long, graceful sweep of its wings are a 
thrilling reminder that now more than ever the days of the Axis 
are indeed numbered. 

To the perpetrators of this terrible world conflict — this same B-29 
is a frightening, relentless foe. No spot on the face of this earth is 
beyond its reach ... no power can prevent it from releasing its load 
of destruction exactly where and when it wants. In these quarters 
the B-29 is far from popular. 

The men and women of CECO are proud and happy that the 
carburetors and fuel pumps they manufacture are a part of Ameri- 
ca’s newest and greatest warplane. This is their most direct con- 
tribution to Victory. 


FOE 



CARBURETORS 
FUEL PUMPS 
PROTEK-PLUGS 


SOUTH MERIDEN 
CONNECTICUT, U. S. A. 


CHANDLER-EVANS CORPORATION 
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I T IS significant that several of America’s 
foremost producers of planes, gliders, 
tanks, trucks, ships and guns rely on Arnolt 
for scores of vital parts requiring extreme ac- 
curacy in manufacture. 

Carefully made Arnolt hardware contrib- 
utes to the rugged strength of CG4A Gliders 
which are carrying our air-borne troops into 
Europe, while precision-built Arnolt car- 
buretor parts and fuel lines help assure de- 
pendable motor performance in the planes 
that tow the gliders to their objectives. 

Recently increased facilities permit the 
acceptance of additional assignments. Write 
for a copy of the Arnolt 24-page 
brochure, “Available Facili- 
ties for the War Program.’’ 


"SILENT PARTNER’ 

to Some of America's Largest War Plants 
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-bor we Cargo Carr/ers 


The larger, faster, longer-lived freight planes of tomorrow will spread stainless wings 

over America and the world . . . flying high-value cargoes of peace . . . fabricated 
of gleaming stainless steel for greatest strength and durability. Important in this picture 
is Superior Stainless Strip, as welded tubing, in vital airframes and for fittings and trim 


throughout these coming ships. 



How To Keep Surface Grinding “Out of the Red” 


When production costs call for segmental 
surfacing, you can get more for your money by 
insisting on Bay State’s Blue Flash Segments. 

Here’s why. To the several natural advan- 
tages over solid ring wheels such as more us- 
able abrasive, faster stock removal, increased 
wheel life — Bay State adds this extra plus: 

FRACTIONAL GRADING. ..three degrees of 
hardness In each grade instead 
of the usual one 

This extra margin of choice enables you to 
"fit the grade to the grind” for the fastest, 
coolest cutting . . . assuring that perfect bal- 
ance between abrasive and labor costs that 
can mean the difference between being "in 
the red” or making a profit on the operation. 

Don’t forget Bay State’s KOOLPORE proc- 


essed segments — very open and porous — also 
offer advantages for surfacing operations. 

As in segments, so in its entire range of 
bonded abrasive products, Bay State leads in 
offering extras . . . the extra know-how that 
goes into the finest honing and superfinishing 
stones ever made . . . the extra care that shapes, 
trues, and sizes mounted wheels and' points 
on lathes after mounting on the spindles in- 
stead of pressing them to shape before 
mounting. 

Such extras in manufacturing are the re- 
flection of the engineering skill that goes "all 
out” to help you get the most from grinding. 

Literature about Bay State Segments is 
yours for the asking. 

BAY STATE ABRASIVE PRODUCTS CO. 

WESTBORO, MASS. 
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WE CAN’T BUY 




requires tools and dies 
of exceptionally close tolerances. So to meet our standards 

That’s doing it the hard way but it's worth it. For now 
we have a tool and die manufacturing plant second to none 
in precision, accuracy and general excellence of product. 

It’s an organization of skilled tool makers, none with less than 
years experience. These expert craftsmen work with the best equipment and 
the finest materials. It is a big plant with a capacity many times our ordinary 
needs. But this production margin means better tools, more efficient ma- 
chines, replacements long before exhaustion and thus, of course, connectors 
we're proud to identify with the Cannon trade mark. 


CANNON ELECTRIC 

Cannon Electric Development Co., Los Angeles 31, Calif. 

Canadian Factory and Engineering Office: Cannon I 


’EM — SO 
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The Logan Cabinet Lathe is particularly adaptable to tool room work, for 
maintenance, for training, or for production. It is not only built with features 
and to standards of precision that are outstanding in its field, but it also has 
the durability to stand up under continuous production use. The carriage with 
friction-feed automatic apron travels over a rugged, warp-free bed that is 
ground to within .0005” of absolute accuracy. The total run-out of its headstock 
spindle 12 inches from the bearings is less than .001". The lead screw is held 
to within .002” in 12 inches. The spindle turns on a double row of preloaded, 
grease sealed ball bearings, and at 40 other vital points throughout the lathe 
friction is minimized by self lubricating bronze bearings. Four large drawers 
in the strong tubular steel cabinet may be used for tool storage. Each drawer 
has an individual lock. Left hand compartment contains underneath motor 
drive and countershaft. The entire cabinet stands on a 3-point base, assuring 
a steady installation on any floor. All moving belts and gears are completely 
enclosed. Ask your Logan dealer or write for catalog information. 


LOGAN ENGINEERING CO. 


/ A NAME TO REMEMBER WHEN YOU THINK OF LATHES 
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CL^RKTRUCTRflCTOR 


/ 


Concentrated effort on production of gas powered fork trucks 
for our Armed Forces curtailed the manufacture of Clark 
Electric Fork Trucks for a short time. 

Increased productive capacity enables us to again serve the 
needs of Industry for dependable and proven electric fork trucks. 

CLARK ENGINEERED and CLARK BUILT 


If you need an electric fork truck NOW, phone, wire or write. 


OTHER CLARK PRODUCTS — AXLES (Front ond Root) FOR TRUCKS AND BUSES • AXLE HOUSINGS • TRANSMISSIONS m METAL SPOKE WHEELS 
ELECTRIC STEEL CASTINGS • GEARS AND FORGINGS • RAHWAY TRUCKS ■ BLIND RIVETS • HIGH-SPEED DRILLS AND REAMERS 
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The CONE AUTOMATIC MACHINE COMPANY 
sees ' many 

GOOD THINGS AHEAD 


It is reported that 

Vibrating chisels, similar to those 
used to break up pavements, are 
being tried out by dentists as an 
improvement over the familiar drill. 

8rl wllk (MINE hr I •■arrow 

The rare metal, tantalum, un- 
known forty years ago, is being used 
in bolts, screws, and plates to repair 
the broken bones of wounded sol- 

1*1 rood) wllk (MINE lor ■•morrow 

A gas-filled fuse, now used to det- 
onate mines, will explode a charge 
three and one-half miles away in one 
second. It can be used under water 
and is itself a powerful explosive. 
Laid in a line cross-country, it will 
instantly clear a path through trees 
and brush or dig trenches. 

8*1 ready wiili (MINE tor lomorrow 

A low priced ultraviolet lamp 
bulb is ready for the after-the-war 
market. 

8*1 r*#dy wilh (MINE lor lomorrow 

A noted aviation engineer and 
successful industrialist has plans for 
a revolutionary helicopter that uses 
a contra-rotating propeller, carries 
four passengers, and can be operated 
on a highway. 

8*1 r*.ri> will. (MINE lor lomorrow 

A new heat-resistant alloy is re- 
ported that uses silicon and man- 
ganese to replace part of the scarce 
nickel and chromium formerly used. 

8*1 r*oll> will, (MINE lor lomorrow 

Fireproof cotton batting is now 
being made for upholstery and in- 
sulation. 

8*1 **.dy mill (MINI lor tomorrow 

A new iron is being made which 
has as much as five times the tensile 
strength of ordinary cast iron. With 
it, even cast iron springs can be 
made. 


A plant has been built for process- 
ing large quantities of the lowly 
milkweed. The floss is a good sub- 
stitute for kapok in upholstery, an 
oil for paint is made from the seeds, 
wallboard can be made from the 
stalks, and latex extracted from the 
leaves. 

8*1 ready will. (MINE lor lomorrow 

A new machine checks the size of 
ball bearings at rates as high as 
20,000 per hour. 

8*1 ready wllk (MINE lor tomorrow 

New sleeping cars have a triple 
deck arrangement of berths. 

. 8*1 re.dy Will. CONE lor tomorrow 

The "electric eye” can now be 
used to detect and warn of dangerous 
gases in the air. 


First post-war models of tele- 
vision sight and sound receivers are 
expected to sell at from $200 to $700. 
Reception will about equal in quality 
the familiar 16 mm. motion pictures. 

8*1 r**8y wllk CONE lor tomorrow 

A new cream protects those of our 
Navy who are exposed to the risk of 
flash bums. 

8*1 ready wllk CONE lor lomorrow 

Coilsprings of Nylon, while not 
as strong as steel, will function in- 
definitely without breaking from 
“fatigue.” 

8*1 ready wllk CONE lor tomorrow 

A new rubber sheeting perforated 
with 6,400 holes to the square inch 
is being used for filters. 

A new microscope converts an in- 
visible ultra-violet image into a 
visible full color picture without the 
use of photography or fluorescent 
screens. 
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TODAY .... TOMORROW 


Tractor forgings produced by Ladish are helping clear airfields for 
fighting planes on every battle front . . . helping the home front to 
to gain a quicker Victory . . . and a more lasting Peace. 





Delco motors contributs to the success 


8/fPr/S/H OFF/RE 


From overhead comes this cutting hail- 
storm of lead — harrying retreating col- 
umns, preventing troop concentrations, 
disrupting communications. A sharp 
thorn in the Wehrmacht's side, aerial 
strafing calls for traditional Yankee fly- 
ing skill — plus dependable aircraft. 


pumps safeguard the flow of fuel to the 
engine. Delco-powered windshield wip- 
ers improve visibility. Delco-powered 
machine gun mounts help our gunners 
beat enemy fighter pilots to the trigger. 
Delco motors also power vital aircraft 
instruments. 


Built with extreme care and precision- 
light in weight and compact— Delco 
motors add dependability to American 
bombers and fighters. 


of this and many other air operations 
by helping to increase aircraft efficiency 
and dependability. Delco-powered fuel 


Keep the Equipment Flowing 
on Buying Bonds! 


DELCO MOTORS 

DELCO PRODUCTS DIVISION OF GENERAL MOTORS 
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A thousand test formulas — hundreds of bonds of various kinds — fifty 
years experience making bonds for the world’s best grinding wheels — this 
is the Pedigree behind the new FV Bond. 

FV Bond holds wheel shapes firm even when run at high speed, and 
produces a satin-like finish that is so accurate it passes any surfaca 
analyzer test hands down. 

FOR THAT PERFECT FINISH 

Today’s precision instruments and tools as well as mass production of war 
equipment parts, call for finishes with closer tolerances than ever before- 
finishes that can be measured in micro inches. Just any old wheel won’t do. 
That’s why this better bond — FV — was developed for all Chicago Wheels. 
There’s a best grain, grade, size and shape wheel — all made with FV Bond 
■ — for each kind of material to be finished — a whole army of Chicago 
Wheels at your service. 


>" V 


I 

| Send Catal 
ig Survey Form I □ Grindin 
lization has ! □ Send T< 


Write lor Catalog & Enginee 

k Half a Century of Spe< 
tstablished our reputatio: 

Wheel People of the Abra 

CHICAGO WHEEL & MFG. CO. 1 


“bo. in. L 
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In addition to the safety thus 
secured, ELECTRUNITE also 
provides high workability. It is 
consistently uniform in wall thick- 
ness, diameter, concentricity, 
strength, weight, ductility and 
fine surface. 

ELECTRUNITE Tubing meets 
the standards of the U. S. Army 
Air Forces; The Bureau of Aero- 
nautics, U. S. Navy; The Civil 


Aeronautics Administration; and 
The Aeronautical Material Speci- 
fications (AMS) of The Society of 
Automotive Engineers. It is made 
in standard sizes in carbon, alloy 
and stainless steel. Write for 
further information. 


ELECTRUNITE 

AIRCRAFT TUBING 


Aircraft tubing produced by the 
ELECTRUNITE Process of man- 
ufacture is uniformly safe and 
sound. FARROWTEST-the most 
accurate commercial method for 
testing ferrous tubing— proves it. 
Because of its high sensitivity and 
accuracy, this electronic test reveals 
damaging imperfections in tubing 
— even small flaws which would 
slip by under visual inspection 
or ordinary testing methods. 
This is the test given EVERY 
length of Republic ELECTRU- 
NITE Aircraft Tubing before 
shipment to assure users that they 
are getting the highest commer- 
cial quality obtainable. 
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Standardization and 

DESIGN SIMPLICITY 


Full cooperation with the Army- Navy program of 
Standardization has always been the goal of ADEL 
engineers for standardization is an integral part of 
the DESIGN SIMPLICITY policy on which ADEL 
was founded. Briefly stated, this policy means 
(1) Reduce to simplest terms (2) Standardize and 
(3) Manufacture with greatest precision. 

Do these 3 things as they are done at ADEL and the 
result is strict interchangeability of units and com- 
ponents; reduced stores; minimum size, weight; 
maximum efficiency, performance. On this page 
is a partial showing of the big ADEL family of AN 
approved products or units meeting corresponding 
AN envelope requirements. Different in size, capac- 
ity and function, they have one thing in common 
— DESIGN SIMPLICITY. 


ADEL 


AVIA 




To save only 50 pounds of weight, heavy U. S. 
bombers now fly without camouflage paint. No 
wonder that U. S. Army Air Forces engineers 
jumped at the chance to save approximately 120 
more pounds in one of their famous fighters. 

This chance came when Clifford discovered 
the long-sought method of brazing thin-walled 
aluminum tubes. Out came heavy-weight, soft- 
soldered copper oil coolers and coolant radiators 
(with a weight of X) ... in went Clifford all- 
aluminum Feather-Weights (with a weight of 
only MX) . . . without any design change. A 
second fighter is now taking the Clifford weight- 


reduction treatment . . . result: about 320 
pounds less weight. 

Victory over weight isn’t the only gain when 
Clifford subtracts copper and adds aluminum. 
Greater resistance to heat and pressure is also 
obtained, for aluminum alloy brazing material 
stands 2 to 3 times higher temperatures and 
several times greater pressure than soft solder 
. . . and the aluminum alloy is heat-treatable 
whereas copper gradually anneals and weakens 
under continued high temperatures. 

CLIFFORD MANUFACTURING CO. 



CLIFFORD’S 

"HYDRON" BELLOWS 


OIL COOLERS AND 
COOLANT RADIATORS 

S ave % The W < eiqht 
. . same size and shape 


• INDUSTRY'S FIRST H Y D R A U L I C A L L Y- F O R M E D BELLOWS 
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YOUR GRINDING ROOM MAY NEED DEPENDABLE ENGINEERING SERVICE 


ikpt 7 

^ J by NORTON 

based on ... 59 YEARS PRODUCING AND 
SERVICING GRINDING WHEELS 

. . .44 YEARS PRODUCING AND 
SERVICING GRINDING MACHINES 

NORTON COMPANY, WORCESTER 6, MASS. 
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in spacing, parallelism and centrality of teeth 
IN BOTH PARTS cannot exceed .0002". A good 
gage is mechanically exact. Vinco makes good gages. 


VINCO CORPORATION, 8865 SCHAEFER HIGHWAY, DETROIT 27, MICH. 

SALES OFFICES— NEW YORK CLEVELAND CHICAGO 
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LOW 


ABSORPTION COUNTS 




THE FORMICA 


INSULATION COMPANY 


GROVE AVE., CINCINNATI 32, 0. 



Forty-three million 
in one morning sky 

★ A mighty roar filled the air. Heinrich looked up from his 
guard post and saw the beginning of the end for the Nazis. 
G. I. Joe craned from an invasion boat at the largest um- 
brella ever raised. The great air armada, which men and 
women of America’s aircraft industry had sent off the as- 
sembly lines even faster and better than the optimists had 
thought possible, was in action. 

Many of us here at home also saw more than simply the 
planes of that gigantic invasion fleet as we read the news. 
A workman in California saw the panel instruments he had 
installed so painstakingly ... a Michigan mechanic, the 
engine crankshafts he had made so exactingly ... an Ohio 
rubber worker, the huge tires his skill had made sturdy for 
the crucial takc-olf. 

Here at AFCO, we could picture the hundreds of thousands 
of fittings which we have sent on their way to aid in creating 
the world’s most powerful air arm. Small parts, true. But, 
in our opinion, big enough in importance to deserve the care 
and precision that only modern machinery and skilled hands 
can assure — and a plant devoted one hundred percent to 
aircraft fittings production. 

You think that way about fittings and know you’re right 
. . . particularly when you sec forty -three million 
morning sky. 


AFCOs 



FITTINGS 


FITTINGS OF QUALITY FOR PLANES OF WAR AND PEACE 

The Aircraft Fitting Company • 1400 East 30th Street * Cleveland 14, Ohio 
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Detroit: 2640 Book Tower-26 • Cleveland: 402 Swetland Buildii 
Chicago: 902 S. Wabash A ve.— 5 • Los Angeles: 5410 Wilshire Bl\ 


This famous trade-mark ... an 
eagle and ball bearing . . . has 
always been associated with 
the name "FEDERAL". It is a 
symbol of QUALITY. . . a mark 
of distinction . . . familiar to 
engineers and manufacturers 
in every important industry. 
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CAMERAS 


Remember this great aerial photo which recently appeared in the newspapers? 
And other aerial shots showing the destruction rained on enemy installations 
and ships? 

This photo, as probably were the others, was made with a Fairchild camera. 
For virtually all American-made aerial cameras used by our armed services bear 
this famous camera name. 

For years prior to the war, Fairchild cameras were used extensively for explor- 
ing, charting, mapping and other uses where extreme precision is required . . . 
as well as for military needs. Thus, when war broughc a demand for precision 
cameras in overwhelming numbers in an incredibly short period of time, the 
responsibility for producing them rested almost solely on Fairchild ... for no 
other organization had the engineering background and the many skills essential 
for producing these truly precision cameras. 

It is from such an organization . . . pioneers and leaders in the most exacting 
branch of the photographic sciences . . . that one naturally would expect the 
outstanding camera developments in the days to come. 




88-06 Van Wyck Boulevard, Jamaica 1, N. Y. • New York Ojlice: 475 Tenth Avenue, New York 18. N. Y. 


THE STORY OF A E I 


I A L PI 


ITOGHAPUY 


RCHILD CAMERAS 
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Whether it’s forty degrees below zero 
in Alaska or one hundred and seventy 
in the sun at Iran, the technical repre- 
sentatives of Bell Aircraft’s field service 
staff help keep thousands of Airacobras 
flying. . .and fighting in the far corners 
of the world. 

The first technical mission sent to 
Russia by an American manufacturer 
consisted of Bell Aircraft servicemen 
and engineers. These men gave valu- 
able technical information to the Red 
Air Force to assist their engineering 
officers and ground crews in servicing 
and maintaining the thousands of Bell 
fighter planes on the Eastern front. 
In return they brought back first hand 
knowledge of Airacobras in action 
which has aided us in producing even 
more effective air weapons. 


Theirs is a dangerous life. They are 
civilian G I 's who play an important part 
in helping the Army Air Forces and our 
Allies to keep ’em flying. Here in Amer- 
ica, they serve nine commands of the 
Army Air Forces — living a soldier’s life 
on the California desert or in the swamps 
of Florida — in order to learn how to 
work under actual war conditions. 
Some of these Bell Servicemen are 
now studying the new powerful fighter 


plane coming from our Niagara Fron- 
tier Division. Some are giving their 
entire attention to the flexible machine 
gun mounts made by the Bell Ordnance 
Division. Others are taking a special 
course on America’s first jet propelled 
plane designed and built by Bell Aircraft 
— as spectacular in its way as the B-29 
Super-fortresses of which Bell Aircraft 
is one of the producers in its bomber 
plant at Marietta, Ga. 


And when tile new Bell helicopter becomes available for general use, the service department 
will add this latest Bell Aircraft development to its activities. © Bell Aircraft Corporation. 



PACEMAKER OF AVIATION PROGRESS 


VICTORY 



THAT Ol!R COMMA MIGHT Gut-'DevUC THE ENEMY 



Small example of a RIG PROGRAM 

inaugurated at the outset of war 


By developing an ammunition box of phenolic cloth 



When the war started, Curtiss-Wright instituted 
its own program of strategic material savings. Today 
many of the then critical materials are no longer on 
the list, but the program has been broadened to include 
the whole field of material research. 

Lighter, stronger materials have been developed and 
many more are on the horizon. Not only will they in- 


crease the speed and effectiveness of our fighting air- 
craft but, in days to come, will make possible greater 
payloads for the Curtiss Transports that will fly the 
skies of Peace. Curtiss -Wright Corporation, Airplane 
Division, Buffalo, Columbus, St. Louis, Louisville. 


Another Contribution of 

a##** 



The right relay, of course, is the one 
which will exactly fit your needs, and 
give you the longest, most depend- 
able service at lowest cost. Here’s 


1. Write for the Automatic Electric 


catalog. It lists over forty basic types 
of relays, providing every combina- 
tion needed for modern electrical 


control. All technical facts 


tabulated for your guidance. 


2. If you want help in applying this 
information to your problem, call in 
our field engineer. He will be glad 
to put his experience to work for you. 


Send today for your copy of the 
catalog— or simply ask our field engi- 
neer to bring one over. 


AUTOMATIC ELECTRIC SALES CORPORATION 


TAKE THESE TWO STEPS 
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This engine cylinder, processed with Porus- 
Krome, is ready for hard continuous work that 

stoppage for repairs. 

Porus-Krome is pure chromium, which is in- 
herently resistant to corrosion and wear, applied 
by the Van der Horst process that produces 
liny pores to hold oil and feed it back as needed 
for lubrication of cylinder surfaces. 


Because of these characteristics, cylinders and 
liners treated with Porus-Krome last 4 to 20 
times as long as ordinary cylinders. Rings last 
3 to 5 times longer, too, and risk of piston seizure 
is reduced to nought. 

The discovery of Porus-Krome made a real 
contribution to the improvement of internal 
combustion and steam engines, and progressive 
engine builders are planning to make use 
of its advantages in their improved peacetime 
engines. 

May we tell you how Porus-Krome will add 
to the reliability of your engines? 



VAN DER HORST CORPORATION OF AMERICA CLEVELAND II - OHIO 


AVIATION, 


ugust, 1944 


M/hu/ 



r FIRST 

IN EXPERIENCE 


I N THE FIRST DAYS OF WAR, the PBY’s and their 
gallant crews performed the "impossible"— except 
when icing stopped missions the enemy couldn’t 
halt. Heat— to keep ice from forming-could lick the 
problem ... if great volumes of heat could be had 
without bulk and weight and heavy blowers . . . 

And so South Wind delivered a "famous first"— 
the first production installation of hermetic combus- 
tion heaters not engine connected, but ram-air operated 
—powered simply by the movement of the plane ! 


As early as 1940, Stewart-Warner had demon- 
strated a ram-operated South Wind heater to the 
aircraft industry. After 15 months' development, a 
much improved version was successfully test-flown 
to an altitude of 30,000 feet. And in 1942, Stewart- 
Warner was able to deliver production models of 
ram-operated South Wind heaters for the PBY. 

Again, a look at the record shows South Wind 
FIRST IN EXPERIENCE, FIRST IN PRODUC- 
TION, FIRST IN PERFORMANCE! 


SouJ/i U/Ctu/ 


West Coast Office: Stevjart-Wamer Aircraft Heater Engineering and Service 
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T ODAY— for some of the latest and greatest heat- 
ing needs in aircraft, South Wind is in produc- 
tion and delivering another "famous first”— the first 
hermetic-combustion heater for aircraft delivering 
200,000 dependable Btu/hr.— and powered by ram- 
air, without blower or engine connection. 

Its size— just over that of an ordinary waste-basket. 
Its weight— 23 pounds. Its performance— dependable 
as only South Winds have proved themselves under 
every climate and condition of every battlefront! 


HEATER DIVISION, STEWART-WARNER CORPORATION, CHICAGO 14, ILL. 


1273 Westwood Boulevard, West Los Angeles, California 



And team-mate to this Model 91 1 South Wind is 
another South Wind "first”— the first Fuel Metering 
Control— that steps up fuel flow and keeps the heater 
operating at maximum as plane speed increases, in- 
stead of restricting air Row— keeping heat output at 
in n -and inviting icing of a restricting device 
itself, with resultant failure of the whole system. 

If you have a heating problem, look to South 
Wind. A "famous first” that licked some other tough 
problem may be a ready-made answer to yours. 
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AN Hex Head Bolts with 
heads or drilled shanks produced 
by the Kaufman Process on Bolt 
Makers which are well adapted 
to manufacturing parts to Army 
and Navy specifications. Produc- 
tion quantities, high standards of 
quality and strength, are available. 

Write for data. 


MADE BY THE ORIGINATORS OF THE KAUFMAN PROCESS FOR GREATER STRENGTH AND ACCURACY 
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INTERLOCKING Performance 


*4>i - Working together as closely as the 

navigator and pilot of a bomber, 
"Greenfield" Taps and Gages are a produc- 
tion team, cutting and checking billions of 
screw threads that hold together the inter- 
changeable metal parts of modern armament. 
It is a team that must work with the greatest 
precision — and speed. 


"Greenfield" is a leading manufacturer of 
both production taps and precision gages. As 
a team, these tools have met the challenge of 
an unprecedented wartime demand. A team 
mobilized and perfected for war production, 
"Greenfield" Taps and Gages will continue to 
help American industry win its peace-time 
battle of production as well. 


FOR INTERLOCKING PERFORMANCE, SPECIFY "GREENFIELD" TAPS AND GAGES 
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There are some pretty tough research prob- 
lems, that have to be licked before a plane 
can put 40,000 feet between itself and the 
earth. One of them is the problem of 
maintaining efficient temperatures of jacket 
coolant, lubricating oil and fuel mixture at 
all altitudes from sea level to stratosphere 
— from .100 degrees above zero to 67 
degrees below. And since it is hardly 
practical to take a . laboratory into the 
stratosphere, Harrison has brought the 
stratoshpere down to the laboratory by 
means of an Aviation Test Room, where 


weather conditions are “made to order.” 
In the Aviation Test Room, sub-zero tem- 
peratures can be accurately controlled to 
simulate those of flight at various speeds 
and altitudes. Harrison aircraft products 
are tested and tested again . . . put through 
their paces under the most exacting con- 
ditions of stratosphere flight by Harrison 
engineers. And from the performance rec- 
ords obtained have come many improve- 
ments and refinements to help “raise the 
ceiling" of America's high-altitude planes. 


HARRISON RADIATOR divison of GENERAL MOTORS 

LOCKPORT, NEW YORK 


UIL 


r M£B \ 


^ ■ 

Oil COOLERS - CONTROL VALVES • RADIATORS 
DIVERTER VALVES • SUPERCHARGER INTERCOOLERS 
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with either bell 


t>£itv£*y/tgc 

I or standard skirt, complete " B 


Drive shafts run in bronze sleeves, with Oilite 
thrust bearing to insure accuracy and long life. 
Hand adjusted for fast and easy cutting, with the 
desired adjustment securely locked. A third the 
customary number of parts means longer trouble- 
free operation. Cutters are fabricated from high 
speed tool steel, accurately ground to correct 
cutting angles. Cutters and pilots are available 
in the degrees and sizes shown below and cutters 
can be furnished with integral pilots. Cutters are 
made with spiral flutes and are ground with a 
radial back-off to prevent chattering. 


Cutter angles in stock: 78°, 82°, 90°, 100°, 110°, 
115°, 120°. 

Cutter sizes in stock: 3/8”, 7/16", 1/2". 7/8". 

Pilot sizes in stock: #40, 30, 29, 21, 12, 11, 10, 
1/4", 3/16", 5/32", 1/8", 3/32". 

When ordering please specify tool number, cutter angle, 
size and pilot diameter. 

Complete data available in new folder 



1901-1941 Carroll 


Chicago 1 12, Illinois • Los Angeles • Detroit • Philader 


As Warplane Designs Stabilize 


Engineering Cooperation 
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Need a Motor 
that can lift 
500 times its 
own weight? 

T his electric motor weighs only a pound. 

But more power is packed in that one 
pound of motor than has ever been before. 

With Lear gearing it can handle a quarter-ton 
load. 

And it b.. to be teady to do that in « It*-* 
“on,. ,hi, -ot 

heater shutters on warplanes. And P 
sures mount high at the speed these ships fly. 

pissssss 

to be small- ^ 

Designing it en- 

There was no prece 

You may never ed ., wan , to pay- 

But « r» “* '“it p™*"'- “ 't 

facturing some tor has bee 

.-’SSSS 

N , w York. u>‘ 
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HOW Pan American 
Airways PACICS 


2,100 HOURS 


T he minute tlie giant transatlan- 
tic Pan American Clippers get 
back to their base, they get an ex- 
haustive going over. 

It’s thorough. And it’s fast. 

A swarm of mechanics, working in 
eight-hour shifts, get the job done 
in 60 hours — 2,100 man-hours a 
day. 

What helps this swift turn-around 
are Elastic Stop Nuts. These nuts 
have been on every Pan American 
Clipper since 1928. They are on 
motors, mounts, wings and count- 
less structural parts. 


INTO A DAY 


put it on again many times and 
still locks. 

Every fastened product can he 
ter because of these nuts — 
safer, tighter, quieter, and 

So if you have a fastening problem 
now, or see one ahead, let us 
you how these red-collared Esna 
Nuts can help. Our engineers 
ready to consult with you and 
ommend the appropriate nut. 


Particularly timesaving are the 
Anchor Nuts which permit smooth 
blind mounting. Hundreds of these 
fasten the covers for inspection 
openings. These Anchor Nuts* are 
an Esna development and are used 
by millions in all kinds of airplanes. 


Elastic Stop Nuts lock tight and fast 
without any auxiliary devices. 
There’s no time wasted in fussing to 
get them off and back on again. 


They lock because of the elastic col- 
lar in the top. This collar squeezes 
in between the bolt threads. It’s 
compressed tight. The nut can’t 
turn. It can’t wiggle. It can’t shake 
loose. And you can take it off and 



NOTHING BABIES YOUR PASSENGERS... 



oamex* SEAT cushioning 


Seating people comfortably is your business.. 
Making seats more comfortable is our business. 

And Foamex babies your passengers like no- 
body's business. 

They don't merely sit on this wonderful latex 
foam. They float on millions of air-breathing 
cells that cradle the body to blissful relaxation. 

Every one of those cells is a little air-valve 
shock absorber. Every one says "You shall not 
pass” to vibration. They're so completely resil- 
ient, Foamex shapes itself to you for better sup- 
port, but can’t ever push you tiresomely out 
of shape. And all those air-cells breathe. They 
keep Foamex (and passengers) fresh and cool. 


ANOTHER CONTRIBUTION TO A BETTER WAT OF LIFE 


Foamex makes better sense to maintenance men 
too. It replaces springs and padding with one 
molded, sag-proof unit. Foamex has been cut- 
ting seating upkeep for years, now, on highway, 
railway and airway. 

Sorry, you can't have Foamex for civilian use 
right away. It's strictly military. But you can put 
Foamex into postwar comfort plans. Remember 
— it's more restful— it's more efficient— it’s made 
by Firestone. 

P. S. Watch for Velon*, Firestone’s new up- 
holstery fabric. Makes smarter colors practical. 



Tinstone 
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HOT . . . but not bothered 


able Generator. But 
the engine is air-eoolc 

A large fan on the flywheel 
cylinder. Shields direct this 


a of "bur 


of a Homelite Port 
ng up” 


i constant blast of air over the 
ross the fins of the aluminum 

assured ... lor oil is mixed with the gasoline and sprayed under 
pressure into all moving parts. No sludge ... no dirty oil . . . for 
a fresh, clean film of oil enters the crankcase with each revolution. 

And the most interesting thing is this . . . the means of protect- 
ing a Homelite from heat, is also the means of protecting it from 
cold. There’s no radiator to freeze. And lubrication is the same hot 
or cold . . . for oil mixed with gasoline won't congeal, even at sub- 
zero temperatures. 

From broiling tropical heat down to sub-zero arctic temperatures, 
a Homelite performs without trouble. The performance of thou- 
sands of Homelitcs with the armed forces everywhere has proved 
this point plen: 


HOMELITE 
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A-P Built Hydraulic 
Sequence Valve 


Pre- Proved 

for Combat 

DEPENDABILITY... 


One of many Hydraulic Aircraft 
Control units precision-built at A-P 


A-P Hydraulic Aircraft Controls are "combat-proven” 
long before they leave the ground ! In specially designed 
test racks they pass through lifetime tests closely dupli- 
cating actual combat operation — "everything but ex- 
ploding shells and shrapnel." It’s proof of "combat 
dependability” like this that puts an extra value on 
every vital A-P Control. 

The A-P multiple-check principle of scientific testing 
is the result of wide knowledge and experience in pre- 
cision valves of every type. It’s pre-proof of performance 
so thorough that other manufacturers long ago adapted 
them to vital aircraft parts. And it’s one good reason 
for the superlative quality, accuracy and dependability 
of A-P Hydraulic Aircraft Controls in actual operation 
in the skies. 


Put A-P precision-production facilities, manufacturing 
skill, and control-design knowledge to work for your 
benefit. Write us about any control or production prob- 
lems you may have. Perhaps we can help with an 
economical solution. 

Meanwhile . . . Check the coupon for YOUR 
copy of new Aircraft Control Catalog. 


niiTomfiTK products comimnv /«* 

2484 N. THIRTY -SECOND ST. • MILWAUKEE 10, WISCONSIN ' Mtn ' 
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There is a size and 
type LOUIS ALLIS 
electric motor for 
every industrial 
requirement. 


THE LOUIS ALUS CO., MILWAUKEE 7, 



R.P.M. and H.P. alone won’t do! 


If you are planning a new product that will require 
a special electric motor in its construction, our 
engineering development department will welcome 
the opportunity of working with you. 

F or over forty years tee have been developing special 
motors for special jobs — and during the recent 
years many outstanding improvements in electric 
motor design , construction and performance have 
been created by us — motors that are playing an 
important role in helping win the war. 

Many of these new motor developments will be avail- 
able for general industrial use after final victory. 


Machinery designers no longer attempt to use a standard 
motor for a special job — it is much more economical 
and efficient to obtain a motor icith exactly the electrical 
and mechanical characteristics required to perform a 
specific job than it is to try to doctor up a standard 
“shelf” motor to do the job. 

No matter what your electric motor requirements are — 
we will welcome the opportunity of serving you — your 
needs will receive our most prompt and careful attention 
in every way. 

THE LOUIS ALLIS CO.. MILWAUKEE 7, WIS. 
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HIGH SPEED BAND SAWS 


With Nearly 2 MILLION "B/TESper minute 
They Cut Sheet Steel Like Butter 


With the bite of nearly two million saw teeth per minute frictional 
heat is produced, which makes the cutting of mild steel sheets up 
to 54 inch and non ferrous materials of greater thickness (either 
formed or flat) with these machines the fastest, smoothest method 
in existence ... a fact which is soundly attested to by their production 
records in the majority of the country’s leading aeronautical plants 
and hundreds of other metal working factories. Smooth, vibrationless 
and perfectly safe, these machines are designed specifically for high 
speed operation by the originators of the high speed band saw, 
and embody many patented features found in no other band saw. 
If you want to step up production and cut costs, by all means write 
for bulletin, "HIGH SPEED METAL CUTTING BAND SAWS.” 


OTHER TANNEWITZ PRODUCTION EXPEDITERS: FOUNDRY BAND SAWS 

— Single and variable speed for cutting off gates and risers of castings of any size or metal; 
DI-SAWS — for inside and outside sawing, chain filing, and polishing. Write for bulletins. 


THE TANNEWITZ WORKS, GRAND RAPIDS, MICH. 
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AS PLIABLE AS A RIBBON 


HEAT ... as pliable as a piece of ribbon . . . that can be 
bent, twisted or folded in almost any size or shape, can be 
designed to fit your contact heating problem. 

The H. & A. Electric Contact Heat Unit — a wartime 
engineering development to prevent freezing of aircraft 
machincguns at sub -stratosphere temperatures — is adapt- 
able to practically any industrial situation. 

H. & A. heaters can be designed for use on pipes, 
valves, cylinders and containers to maintain exact tempera- 
tures in chemicals, oils and other viscous fluids . . . eco- 
nomically, efficiently, safely. 

SEND FOR OUR NEJP BOOKLET. “ Controlled Electric 
Contact Heal." It may be the answer to your problem. 
IF rile: H. & A. Engineering Department, 92 Leroy Ave., 
Buffalo 14. N. Y. 



great airline 
with a great record. 



PHILLIPS PETROLEUM COMPANY, BARTLESVILLE, OKLAHOMA 
A major supplier of 100 octano gasoline to tho Army, Navy, and United Nation* air foveas 
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TWO GREAT NAMES IN 



\ THERMOTITE* \ 


There’s a real revolution going on in aircraft doping pro- 
cedure. And it is all due to Thermotite* and Sherwin- 
Williams P*D*F* (Pre-Doped Fabric). An unbeatable 

With Thermotite*, you can forget the use of thinners 
entirely.'Need for highly critical thinner is eliminated by 
the modem Thermotite* Process. 

Because no thinners are used, dopes applied by the 
Thermotite* Process are thinned down, not thinned out. 
No liquids have "cut” their covering power. Result: They 
build to six-coat films with three coats . . . save hours of 
time and labor as well as volumes of materials! 

Thermotite* is a tested and proved superior method of 
dope application. It is now in use in many- aircraft plants. 
We will gladly send yon a list of users’ names. 


Saves Time and Labor! 

Never before Thermotite* have aircraft dopes been applied 
with such revolutionary speed, efficiency, economy! 
Valuable savings in time and labor are possible — around 
50% when surfaces have not been pre-doped and as much 
as 66 H% in the case of pre-doped fabrics. With lacquer 
dopes requiring from 30 to 45 minutes drying time for 
each coat, simple arithmetic shows how many hours of 
time can be saved per doping job. Furthermore, between- 
coat sandings are also eliminated — saving still more hours! 



The compact 

THERMOTITE* UNIT 

— perfected in the 
Sherwin -W illiams 
Aviation Finishes 
Laboratories — 
is easy to use, 
simple to maintain. 


i iviMUf ana r,u.r — / rtuu-marki Keg. U. S. Fat. OJJ. 

Sherwin-Williams 


FOR QUICK ANSWERS TO YOUR WARTIME AERONAUTICAL FINISHING QUESTIONS 
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AIRCRAFT FINISHING 



Sherwin-Williams ZINC 
CHROMATE PRIMER 


Here is Aviation’s favored brand of Zinc Chromate Primer. 
Sherwin-Williams Formula No. 70110, Specification 
AN-TT-P-656b enjoys nationwide recognition. 

With Zinc Chromate Primer made to U. S. Govern- 
ment specifications, why is Sherwin-Williams No. 70110 
Aircraft Primer in such extensive use? Answer: Quality 
. . . superior quality that gives dependable results. 

Allows 300% Reduction! 

Dries in 5 Minutes! 

Take reduction. The plus quality in Sherwin-Williams 
Zinc Chromate Primer allows the maximum permissible 
reduction with the minimum danger of "kicking-out” 
when used in a properly regulated dip tank. Plus quality 
assures good tank stability. 


Sherwin-Williams Zinc Chromate Primer dries in five 
minutes . . . saves time and trouble, helps keep production 
lines moving. 

Sherwin-Williams Zinc Chromate Primer offers the 
maximum in corrosion -inhibiting properties and water 
resistance. No defects after 24 hours’ immersion. High 
resistance to lacquers at all drying periods. 

America ’sleading aircraft plants preferSherwin-Williams 
Zinc Chromate Primer to any other on the basis of quality 
alone. This better-than-requircd-specification quality not 
only gives Sherwin-Williams Zinc Chromate Primer 
superior performance but also greater economy in use, 
extra savings in time and labor. 

Write for full details about 
Thermotite*, Sherwin-Williams 
P*D»F*(Pre -Doped Fabric) 
and Sherwin -Williams Zinc 
Chromate Primer. There 
will be absolutely no obliga- 
tion. Address Tbe Sherwin- ^ 

Williams Company, Clei 
land!, Ohio. 


AVIATION FINISHES 



WRITE, WIRE, OR PHONE THE SHERWIN-WILLIAMS COMPANY, CLEVELAND 1, OHIO 
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INDUSTRIAL 



ouseP 



Included in this new distribution setup 
is a plan for surveying the electronic tube 
needs of individual tube users to better 
serve their requirements. It will be to your 
advantage to have your plan included in 
this survey. Fill in the coupon below 
and without obligating you in any way, 
a representative will call and give you 
complete details and make the survey. 


NIC TUBES 
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INSERTS SAVE 
^^TIME WEIGHT 

trs^p 

_ (dace METAL 




Wherever holes must be lapped in 
light metal parts, "Hell-Coil" Inserts 
fight friction, help build a stronger, 
lighter product. They may well be the 
answer to some of your problems. 
Send for detailed literature today. 


'w AIRCRAFT SCREW PRODUCTS COMPANY, wr 


47-23 35th STREET • LONG ISLAND CITY.l.N.Y. 
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A New Porous Metal for Filtration, Separation, Diffusion, 
Flow Control, Flame Arresters, Vents and Breathers 


In this book you’ll get the facts— the 
“imagineering” information and engi- 
neering data— on an absolutely unique 
metal that has been developed by Mo- 
raine Products to serve industry. Its 
potential field of application includes 
practically every product that involves 
the flow of fluids, gases or air . . . every 
process where the flowing medium 
should be filtered, diffused, separated 
or controlled. Porex is serving in Diesel 
engine injectors, lubricating systems, 
pneumatic tools, refrigeration com- 


pressor systems, fuel systems and 
scores of other applications in which 
efficiency can be increased or precision 
parts safeguarded by the function of 
this porous metal element. 

Included in the book are 70 charts of 
flow curves— tables of physical proper- 
ties — design information — application 
data— and complete description of the 
material and its functions. Send for 
your copy today. Moraine Products 
Division, General Motors Corporation, 
Dayton, Ohio. 


Please write on 
company letterhead, 
giving title. 
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THE DISTINGUISHING QUALITY OF SOUTH BEND LATHES 


It is for their high precision that South 
Bend Lathes are best known. Their de- 
pendable accuracy has made them first 
choice for the most exacting work in hun- 
dreds of essential war production plants. 
Finish turning and boring operations are 
often performed with such exactness that 
subsequent grinding, honing, or lapping 
is unnecessary. 

In war production, there is no place for 
equipment that can not hold required tol- 
erances or deliver maximum output. In- 
vestigate the possibilities of South Bend 
Lathes for handling your exacting jobs with 
greater efficiency. With them, you will find 


it easier to maintain precision tolerances 
on toolroom and production operations. 

POST-WAR PRIORITY PLAN 

To those who cannot qualify for a war-time 
priority. South Bend Lathe Works offers a prac- 
tical Post-War Priority Plan. You can place your 
order now for any South Bend Lathe. No de- 
posit or down payment is required. We ask 
only that the order be placed in good faith. 
When civilian production is resumed, orders 
will be filled in the se- 
: quence established by the 
numbers of the Post-War 

ll Should conditions neces- 
■ajjj sitate, the order may be 
cancelled at any time. 



SOUTH BEND LATHE WORKS 


LATHE BUILDER! 
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Thousands of sand and die castings are used in the construction of 
fighter and transport planes. To be airworthy they must combine maxi- 
mum strength and minimum weight. Castings for hydraulic systems, 
carburetors, and lubrication systems must also be oil tight. 

To make sure that all aircraft castings fulfill these important require- 
ments, U. S. plane makers have assigned x-ray an important dual rote: 
1) as a check on pilot castings it provides a graphic guide to the need 
for either a change in design, correction of faulty foundry technique, or 
an improvement in the pattern or die ... 2) After a satisfactory casting 
is designed, high-speed x-ray units inspect production to insure that 
top-flight quality is maintained in every casting. 



A.s , .ia»x<»uei 


There is available a complete line of G-E Industrial X-Ray Units in a 
wide variety of types to meet every aircraft inspection need. For full in- 
formation as to which unit will best meet your particular requirements, 
write or wire today to Department N88. 


GENERAL % ELECTRIC 
X-RAY CORPORATION 
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INVASION COAST? 



C/^TcTU ALLY this is a micro-photo- 
graph of a non-Solar metal part, sent 
to Solar Research Engineers for a me- 
tallographic examination to determine 
the cause of its failure. 

In the use of stainless steel and similar 
alloys, Solar has become a recognized 
authority — a dependable source for the 
solution of difficult problems of design- 
ing, forming, welding and fabricating 
these metals. This accounts for the fact 
that such a large proportion of the 
war planes now destroying "Fortress 


Europe" and the Southwest Pacific 
island strongholds are equipped with 
Solar exhaust systems. 

Solar’s experienced staff of specialists is 
available to consult with other compa- 
nies on problems arising from the use 
of stainless steel, especially where 
applications to hot gases, heat and 
corrosion are involved. Address com- 
War Service Division. 


SOLAR AIRCRAFT COMPANY SAN DIEGO 12, CALIF. 0 E S MOINES 5. I A. 
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Waldes Truarc presents a significant 
advance in retaining rings. 

It spreads or contracts without dis- 
tortion; always retaining its perfectly 
fitting circular contour. 




For thrust- load fixing, and shaft and 
housing applications, Waldes Truarc 
provides distinct advantages over nuts 
and bolts or wedges and washers ... it 
reduces dimension and weight . . . saves 
material... cuts manufacturing time... 
simplifies assembly and dis-assembly. 

On request, we will gladly furnish 
samples and full data for your tests. 



ID CITY, N. Y. , 
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They were at Tarawa. 

Many of them now wear empty sleeves, or bandages where their eyes were. And a thousand 
and twenty-six will rise up never from the sands of Tarawa Island. 

They couldn't hear it. In the roar of that tornado, as they fought 
and fell, so far from the hills of home, they couldn't hear the words: . . history 

repeats . . . and what will we get out of it but . . . how the hell can we 
police . . . the next one will be against . . . already sowing the seeds for . . . 
and twenty years from now, brother . . . the Third World War ..." 

In elevators, on the street, in plush chairs that let you down easy, in columns 
and editorials and from the political stump. 

What is the matter with us? Can't we at home at least go into peace with some 

spark of their courage and determination that this war is not another mockery, 
not just another World War? Let no man give voice to that weak and deadly 

cynicism. Let him stand up and think straight and have the courage to call the 
lie to any man in public or private life who fails to do the same. 

And let each of us do everything humanly possible to help win this war sooner . . . 
buy War Bonds — give blood — boycott the black market . . . and plan ahead 
now for a better America than we had before. 

Today, the engineers of the machine tool industry can greatly help the post-war planners 
of government and business management. One of these is a Bryant man . . . 

We invite you to send for him. 


'BRYANT CHUCKING GRINDER COMPANY 


AVIATION, August, 1944 


101 




T^encii. originals are precious, but even 
A when they are new they often give un- 
satisfactory shop prints. When they are 
handled, they wear and blur. Prints made 
from them get cloudier still. 

So use your pencil originals only once— 
to make PHOTACT Prints with ink-intense 
lines on PHOTACT Tracing Paper or Cloth 


Then make all the blueprints, blue or 
blackline prints or brownprint negatives you 
need from your PHOTACT Prints. They 
will be more legible than any made from 
the average pencil original. 

For full information, write on your letter- 
head to PHOTACT Department, Keuffel 
& Esser Co., Hoboken, N. J. 


P 


1 


REPRODUCTION PAPERS AND CLOTHS 

KEUFFEL &. ESSER CO. 


CHICAGO . DETROIT 



Drafting , Reproduction, Surveying 
Equipment and Materials. 

Slide Rules. Measuring Tapes. 
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OUTSPEEDING DEATH 


Prompt removal by air to base hospitals is just one reason why the 

mortality rate among our seriously wounded in this war is only half that of World War I. 

Over mountains and deserts, over routes that vary from a few miles to hundreds, 

our winged ambulances carry their precious loads. Until the last wounded 

man has been brought to 'the source of the best possible care, 

they fly on, stopping only to load and unload. 

American Bosch aviation equipment contributes importantly to the stamina 
of American planes in every task of battle and transport. Aviation 
magnetos carry on from sea level to 7 miles up — in air temperatures 
that vary from +150° to —70°, in a matter of minutes. 

Starting vibrators get planes off the ground faster. And gasoline fuel injection 
equipment adds another notch to American plane superiority. 

Over a world battlefront today, and around a shrunken globe tomorrow, 

American Bosch research, engineering counsel, production and maintenance facilities will 
continue to serve all branches of the internal combustion industry. 

America^ Bosch Corporation • Springfield, Massachusetts 



American Bosch 

OTIVE ELECTRICAL PRODUCTS • FUEL INJECTION EQUIPMENT 
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, LYNWOOD, VERNON, SAN FRANCISCO 


PLENTY 

Of 

PULL! 

Top performance and dependabil- 
ity are absolute essentials in actua- 
tors on our new fighting planes. If 
a plane is going to pull out of a 
7G dive or turn quickly and 
surely . . . these qualities must be 
built-in, tested and proved before the 
plane leaves the ground. 

Pacific-Western ground-proved, me- 
chanical muscles guarantee power to 
pull out at finger tip control. Aircraft 
engineering knowledge, high preci- 
sion and manufacturing skill 
alone is not enough for us. 

Rigid torque inspections 
and individual tests far be- 
yond their rated capacity must 
be endured by all Pacific Aircraft 
Actuators before we mark them "OK 
to ship." 

Pacific-Western builds actuators 
for nearly every type of war plane. 
Right now we're producing actuators 
for some of the larger planes to come. 
And we are also giving thought to 
YOUR post-war plane. 

Whether your problem is one of 
development, design, or volume pro- 
duction, Pacific- Western gear special- 
ists are ready to help you. 


IIKCTRIC MOTORS IT 
GENERAL® ELECTRIC 
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The National Debt- 

and Your Postwar Job 


Coming upon the heels of a ruinous ten- 
year depression, this war has once more made 
it clear to us that the strength of our country 
depends upon our ability and willingness to 
produce. Until the world conflict eclipsed 
the depression, we saw what failure to use 
our productive capacity can do — even to a 
country potentially as rich as ours. 

The stark reality of war finally shocked us 
out of our economic lethargy. The necessity 
of supplying our Armed Forces with almost 
unlimited quantities of goods unleashed our 
inventive genius and revealed to us our real 
capacity to produce. It indicated what our 
standard of living might be if, in time of 
peace, we used our full productive capacity. 

Today we are producing more than all 
the other nations combined, half again as 
much as in 1940. Today our production is 
insuring victor}' to our fighting men. 

But what of the future? 

Ahead}- our national debt has reached 
astronomical proportions, and it is going 
higher. The depression years’ fear of insecur- 
ity that all but paralyzed our spirit of enter- 
prise, our inventive genius, and our natural 
instinct for expansion, appears likely to re- 
turn promptly if industrial activity again is 
curtailed for long because of unwise public 
policies. 

This war is being fought to make men 
free. But our economy cannot be kept free 
through military conquest alone. There is 
another responsibility which we on the 
home front cannot avoid any more than we 
can build walls around our future. That is 


the problem created by our frightening pub- 
lic debt. 

This is a two hundred billion dollar war. 
It affects the lives of every one of us. At the 
end of this war, the public debt of the 
United States will be at least ten times the 
twenty-five billion dollars that it was at the 
end of the first World War. It will be almost 
twice the present annual national income of 
the country. The interest charge alone will 
be about 4 per cent of the national income. 
If the burden were spread evenly, interest 
alone would take at least $80.00 of every 
worker’s income per year, or approximately 
$1.60 out of each and every weekly pay 
check. 

Some people fear that the heavy taxes re- 
quired by the debt will keep the country 
poor by obstructing employment and limit- 
ing the output of goods. 

Others believe that the size of the debt 
does not matter because we owe it to our- 
selves. They reason that if A is taxed $100 
to pay $100 interest to B, A has $100 less 
to spend and B has $100 more, but both 
together have the same amount. They, there- 
fore, hold that the demand for goods and the 
volume of employment remain unchanged. 

Which view is correct? 

Is our huge debt bound to be a crushing 
burden which limits employment and low- 
ers the nation’s standard of living, or will 
it simply redistribute income? May the pub- 
lic debt under certain conditions even be 
used to help increase employment and raise 
our living standards? 


Most people, rich and poor alike, find it 
difficult to believe that the national debt 
“just doesn’t matter”. They know that the 
interest alone on this huge debt will be 
almost equal to the total amount of taxes ever 
raised before by the government for all pur- 
poses in any peacetime year. They find it 
difficult to follow the kind of reasoning that 
suggests increasing the already mammoth 
debt year by year in order to maintain full 
production and employment. They fail to 
see how this “debt raising” can go on indefi- 
nitely. 

On the other hand, the records show that 
other nations have more than once success- 
fully managed even greater debt burdens 
than will confront the United States after 
the present war. The interest on the British 
debt after the Napoleonic Wars was nearly 
8 per cent of the national income, and after 
the first World War was over 7 per cent. But 
despite heavy taxes and some unfortunate 
mistakes in economic policy (such as restor- 
ing the prewar pound), per capita real in- 
come in Great Britain rose about 31 per 
cent between 1920 and 1929. In fact, it rose 
as rapidly as it did in the United States. The 
world depression was far less severe in 
Britain than it was in the United States; and, 
by 1936, when industrial production still was 
6 per cent below 1929 in the United States, it 
was nearly 16 per cent above 1929 in Britain. 
Britain’s heavy debt burden proved less of a 
handicap to her during the depression than 
our weak banking system did to us. 

Whether the debt becomes a crushing 
burden or whether we use it to further our 
progress depends upon who holds the debt 
and how the money is raised to pay the in- 
terest. 

Here are the important possibilities: 

1. If the expenses of the government, including the inter- 
est on the debt, are met largely by heavy taxes upon busi- 
ness profits— i.e., by taxes upon job-giving— then they 
will reduce employment, output, and our standard of 
living, regardless of who holds the debt. Heavy taxes on 
profits prevent enterprise from expanding current opera- 
tions or enlarging the capacity or its plants, unless the 


prospects for profit seem certain and the prospects for 
loss are slim. Hence the jobs that might be created to 
take advantage of long chances will not come into exist- 
ence, and the country as a whole will be poorer. . 

2. If the expenses of the government are met largely by stiff 
surtaxes upon the incomes of persons who do a consider- 
able amount of saving, and the debt is, in the main, 
owned by millions of small investors, then the net effect 
of the debt upon the volume of employment and output 
will be fairly neutral. The stiff surtaxes, while reducing 
the savings of the well-to-do, will cause them to avoid 
risky investments and to hold part of the savings of each 
year in the form of cash. This will limit the demand for 
goods and the volume of employment. But this effect 
will be partially offset if millions of small holders of the 
debt are led by their savings in government bonds to 
spend a larger part of their current income. 

3. If the expenses of the government are met largely by 
sales taxes or other taxes on small incomes, and if the 
debt is held largely by the well-to-do or by business cor- 
porations, then the effect of the debt will be unfavorable 
to employment and production. The limitation to the 
spending power of the small-income group will reduce 
the volume of investment opportunities, and the transfer 
of income to the well-to-do will increase the volume of 
investment-seeking funds. 

4. If the debt is widely distributed among millions of small 
holders, and the expenses of the government are met 
largely by taxes on individuals, if substantial exemptions 
from surtaxes are given for all income invested in new 
plant or equipment, and if there are liberal offsets for 
losses, then the debt will help increase employment and 
raise the standard of living. 1116 millions of small holders 
will gain a sense of security from their accumulated sav- 
ings and hence be encouraged to spend a larger portion 
of their current incomes. The stiff surtaxes will reduce 
the savings of the well-to-do; liberal exemptions for in- 
come put into new plant and equipment, and generous 
treatment of losses, will cause the well-to-do to invest 
their savings in job-giving enterprise rather than to hold 
them in idle cash. 

But what is the situation today? 

Today, non-banking corporations own 
nearly half of the Federal debt, commercial 
banks about one-fourth, and individuals less 
than one-fourth. Not more, and probably 
less, than one-tenth of the debt is held by- 
persons earning less than $5,000— although 
these persons receive three-fourths of all 
income. 

Today, about half of the revenues of the 
Federal government come largely from taxes 
which must be regarded as taxes upon 
the creation of new jobs. If these con- 
ditions continue, we may be sure that the 
debt will be a disastrous obstacle to a rising 
standard of living after the war. 

What can be done to change this situa- 
tion? 


To begin with, vigorous steps should be 
taken to get much more of the debt into the 
hands of individuals, particularly of those in 
the small-income group. During the last 
three years, the incomes of individuals, after 
taxes, have exceeded the supply of consumer 
goods by $74.2 billion. In other words, in- 
dividuals have been compelled, by the sheer 
scarcity of goods, to save over $74 billion. 
Of this amount, only $27.4 billion, or 37 
cents out of every dollar, has gone into gov- 
ernment bonds. Indeed, individuals have 
saved more in the form of cash and bank 
deposits than in the form of government 
bonds. The sale of war bonds to individuals 
was most disappointing in the recent drive. 
It was so disappointing, in fact, that I would 
favor a special drive for individuals only, 
to be scheduled before the next general 
drive. During 1944, when the supplies of 
civilian goods are severely restricted and 
when the fighting is at its climax, the Treasury 
will have its best opportunity to persuade in- 
dividuals to buy more bonds. This opportun- 
ity should not be lost. An increase of at least 
twenty-five billion should be the goal for the 
next year. Every citizen should be made to 
understand that by buying war bonds now, 
he is not only helping to win the war; he is 
helping to make possible a more prosperous 
and stable America after the war. 

The efforts to sell bonds to individuals 
should be vigorously continued throughout 
the shift from war production to civilian pro- 
duction. During this period, corporations 
which, up to now, have been the largest 
buyers of government bonds, will need all 
their depreciation allowances and undistrib- 
uted profits to pay for new equipment, and 
to restore their own dealers’ inventories. The 
government, however, will still have large 
bills to settle and will need to sell as many 
bonds as it can for some months after the 
end of hostilities. During this period, the 
demand for most types of goods is likely to 
exceed the immediate productive capacity 


of industry. Hence, the sale of bonds by the 
government will make for economic stability. 

The huge expenses, including interest on 
the debt, which the government must meet 
after the war, require that the tax system be 
drastically reformed. Today, taxes fall most 
heavily upon those incomes which are the 
reward for increasing production and em- 
ployment, because profits are taxed first as 
corporate profits, and taxed again as divi- 
dends to owners of the corporation. Surtaxes 
are so stiff and offsets for losses so meager 
that the well-to-do capitalists cannot afford 
to encourage and help promising young busi- 
nessmen to start new enterprises. 

A nation whose expenses are as large as 
those of the United States will be after the 
war must be sure that its tax system provides 
incentives, not penalties, for increasing pro- 
duction and employment. 

Should the debt be repaid? Some people 
fear that any reduction of the debt would 
have a deflationary effect and cause unem- 
ployment. An opposite view was expressed 
by Mr. Morgenthau recently: “We have a 
big public debt that must be paid off, and 
the quicker we do that the better.” Both of 
these views are extreme. Repayment of part 
of the debt during a period of depression 
would increase unemployment. Every period 
of high prosperity, however, would give the 
government an opportunity to pay off part 
of the debt without limiting employment. 
During these periods of prosperity, business 
corporations will sell government bonds in 
order to buy equipment; and many individu- 
als will redeem war savings bonds in order 
to purchase houses, automobiles, and other 
goods. If the government budget runs a sur- 
plus during periods of high prosperity, and 
if this surplus is used to retire some of the 
bonds sold by corporations or redeemed by 
individuals, the country will be protected 
against a disorderly and speculative rise in 
prices. Thus, reduction of the debt can be 
made a device for stabilizing our economy. 


There are two other reasons why reduc- 
tion of the debt will be desirable. 

In the first place, it will help prepare the 
country financially for a possible third 
World War. Determined as we are that this 
war shall be the last one, common sense 
tells us not to count on this. At any rate, we 
must be prepared for any eventuality. 

In the second place, gradual reduction of 
the debt would stimulate employment by 
creating the expectation of lower taxes. It is 
not generally appreciated how much the 
willingness of individuals and business con- 
cerns to spend money is affected by the pros- 
pects of higher or lower taxes. One of the 
best ways to make individuals and enter- 
prises spend more freely is to convince them 
that taxes will become a little lower, year by 
year. 

Many people have difficulty in visualizing 
the day when there will be a substantial re- 
duction in the burden of the national debt. 
And yet, if the country pursues wise eco- 
nomic policies, there is no reason why the 
debt burden should not be cut in half dur- 
ing the next generation. 

The days of technological progress and 
economic expansion are not over. They are, 
in fact, only well begun. During the Twen- 
ties, the national income in dollars of con- 
stant purchasing power increased by well 
over 50 per cent. Between 1929 and 1939, 
it increased by less than 6 per cent. Perhaps 
the rate of the Twenties cannot be main- 
tained indefinitely; but scientific research 
and development work in industry are laying 
the foundation for very large advances in 
national income. Suppose that the national 
income increases 33 per cent in the first dec- 
adeafter fighting stops (say, hopefully, 1945), 
25 per cent in the next decade, and there- 
after at the rate of 20 per cent a decade. In 
1955, the national income (at present prices) 
would be about $173 billion; in 1965, about 
$216 billion; and in 1975, about $257 bil- 
lion. By 1970, the burden of the debt would 


be reduced by nearly half, even if not a cent 
of it were repaid! 

A huge public debt is a test of the char- 
acter, the common sense, the foresight, and 
the equally important technical and engi- 
neering skill of a nation. It requires that 
tens of millions of small income 
earners be willing to become sub- 
stantial holders of the debt. It re- 
quires that the nation be willing to 
tax itself heavily, but in ways which 
increase the attractiveness of job- 
giving or self-employment relative to 
job-holding; it requires that the na- 
tion be willing to pursue policies of 
expansion and to put a rising income 
for the nation ahead of the pleas of 
self-seeking groups in labor, agri- 
culture, and industry. 

A huge debt may so draw out the hidden 
powers of a people that it makes the nation 
wealthier rather than poorer, stronger rather 
than weaker. 

Up to now, Americans have not met the 
test of a big public debt too well. Individuals 
have saved more in cash than in government 
bonds, and the country has shown little in- 
terest in avoiding the kind of taxes that re- 
duce the demand for labor. These short- 
comings, I am sure, stem largely from the 
fact that the American people never have 
had the problems of debt and taxation hon- 
estly and adequately explained to them. 

I have confidence in the American people. 
I believe that Americans have the intelli- 
gence to understand this problem of the 
public debt, the character to face their re- 
sponsibility regarding it, and the common 
sense to accept the challenge and make the 
most of it. 




Offers Production As Well As Structural Advantages 

Seamless steel tubes have long been the New equipment and improved methods of 

accepted answer to structural applications fabrication now available offer many ad- 

calling for maximum strength and depend- vantages in the use of seamless steel tubes 
ability with a minimum of weight. War re- for production methods and for easy servic- 
quirements have vastly extended their use. ing in the field. 

Michigan Seamless Tube Company will gladly cooperate in developing suitable tubing to meet the 
production requirements of any manufacturer interested in structural applications of tubing. 

MICHIGAN SEAMLESS TUBE COMPANY 

SOUTH LYON • MICHIGAN 
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Needle Bearings 
Aid Design Simplification 



FEATURES OF THESE MODERN 
ANTI FRICTION UNITS ALL CONTRIBUTE 
TO INCREASED OPERATING 
EFFICIENCY 

In almost any application where Tor- 
rington Needle Bearings are employed, 
thedesign problem is simplified — dueto 
the unusual combination of advantages 
which these modern anti-friction bear- 
ings offer. 

The advantage of higher capacity in 
smaller space, for example, means that 
smaller, simpler housings may be em- 
ployed. This in turn means less ma- 
terial is required in the housings, with 
a consequent reduction in weight and 
lighter, more compact design of other 
members is often made possible. 

The efficient lubrication of Torring- 
ton Needle Bearings is another feature 
which aids the designer. The retaining 
raceway which holds the full comple- 
ment of needle rollers also provides 
a natural reservoir for retention of 
the lubricant. Thus, in most designs, 
need for auxiliary seals and special lub- 
ricating systems is eliminated. In fact, 
in certain applications, Needle Bearings 
lubricated on installation, will operate 
entirely satisfactorily without further 
service attention during the life of the 



Assembly Also Simplified 

Production and assembly problems are 
also simplified, thanks to the ease of 
handling and installation ofTorrington 
Needle Bearings. The designer need 
only provide the simplest type of bear- 
ing mount — a bore machined to proper 
dimensions. Also, as Needle Bearings 
will not creep or slip, spacers or other 
locking devices are not necessary to 
hold them in place under either rotat- 
ing or oscillating operation. 

All of these features contribute to 
simplification of design— with resulting 



increases in operating efficiency, longer 
service life and manufacturing econo- 
mies that are helping now in meeting 
wartime production. And they will be 
of equal value in meeting die demands 
for the peacetime products of tomorrow. 
Investigate for yourself the ways in 
which Torrington Needle Bearings will 
aid your postwar plans. The Torrington 
Needle Bearing Catalog 30-A gives 
more complete information. In ad- 
dition, the services and experience of 
our engineering department are avail- 
able to assist you in securing full ad- 
vantages of the application of Needle 
Bearings in your products. 
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CP RADIAL DRILL 



Two seconds per hole 


T IME studies show that with a CP Radial 
Drill an operator can drill Dural sheets 
stacked to %" thickness in an overall time of 
two seconds — including locating and drilling. 

Developed primarily for stack drilling, CP 
Hicvcle Radial Drill is equally proficient for 
other types of bench drilling. Available with 
either 60" or 72" reach. Two types of mount- 
ings: No. 10 Arm, equipped with hole spotter, 
for continuous production drilling up to 5/16” 
at 10,800 r.p.m. — a speed made practical by 
compressed air-fed oil to keep the drill bit cool 
and sharp; No. 11 Arm, for drilling up to % 



Operating Range of Nos. 10 and 11 Jack-Knife Arms 


E ******** *1 

I PNEUMATIC TOOLS | 
I ELECTRIC TOOLS! 
1 HYDRAULIC TOOLS ■ 
ROCK DRILLS^ 


Chicago Pneumatic 

TOOL # COMPANY 

44th Street, New York 17, N. Y. 
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Who's "All WET"? 


S URE, he looks all wet. But his thick, oily underfur 
keeps his skin bone dry — prevents him from ab- 
sorbing a single drop of moisture. 

Resilient plane parts have no such protection. 
They're constantly under attack by petroleum products 
which may cause them to swell, reduce the capacity 
of hose, accumulator bags, valves, and similar parts. 
Absorption of oil causes planes to take on dead weight 
not included in original design — lessens speed — cuts 
.pay-load. 

Hycar synthetic rubber, light in weight and highly 
resistant to oil, provides unexcelled protection against 


increased weight, decreased capacity. 15% to 25% 
lighter than many other synthetic rubbers, Hycar stays 
light — insures dimensional stability of parts by non- 
absorption of petroleum products. 

Hycar has an operating range of —65° to +250° F. and 
resists abrasion 50% better than natural rubber. Unlike 
most oil-resistant synthetic rubbers, Hycar has a mini- 
mum tendency to cold flow after taking the initial set. 

You need these qualities in resilient materials used 
in the presence of oil and gasoline. Let our Technical 
Service Staff help solve your individual problems. 
Hycar Chemical Company. Akron 8, Ohio. 


Stftk ttefc 'RJfa' 
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ON THE FIGHTING FRONTS 

■— mu — an— m 

ON THE PRODUCTION LINES 



The -PRECISION BEARINGS here pictured, together with 
many others from the comprehensive NORMA-HOFFMANN 
line, have literally “gone to war” for the Allied Nations. 

On the fighting fronts, they are “in the service” in every 
type of naval craft, from patrol boat to battleship — in 
bombers, fighters, scout planes, trainers and transports — 
in guns, tanks, mobile artillery, military transport and 
supply equipment. 

On the production lines, NORMA-HOFFMANN Bearings 
are in thousands of machines, machine tools, and other 
vital mill and shop equipment that are turning out ships, 
armament and indispensable war materials for the American 
and Allied forces. 

Let our engineers work with you. 


fit 




NORMA-HOFFMANN BEARINCS CORP'N, STAMFORD, CONN., U. S. A. • FOUNDED 1911 
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You're safe, you’r 
specify Bendix I.ai 
ment, because we’ve made 
business to make certain it's I 
before it ever leaves the factory. 1 
Bendix Landing Gear part goes through 
the toughest tests science has devised, 

A giant 30-ton dynamometer checks 
the stopping power of the brakes at all 
landing speeds. Massive drop-testing 
machines assure an ample margin of 
safety against landing shocks. Struts 


stand the gaff . . . make sure they’ll moi 
up to all requirements. 

These reasons explain why Bendix is the choice 
of leading aircraft manufacturers. Bendix Land- 
ing Gear is engineered to meet your specilic 
needs . . . “tailor-made” to fit your weight 
restrictions, space limitations, performance 
requirements . . . an outstanding example of 
the Creative Engineering "which has won 
Bendix leadership in so many aviation fields. 

“You’re sure when you specify Bendix.’’ 


Bend 


IX 


PRODUCTS DIVISION 
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EDITORIAL 


Realism and the Personal 
Plane Market 


T wenty-five hundred years have passed since 
Ezekiel’s biblical vision of the living creatures 
lifted off the earth with their wings and wheels. 
But the combination of wings and wheels has not yet 
exceeded the utility for personal transportation of those 
vehicles having wheels alone. Until the utility of the air- 
plane reaches or exceeds that of the automobile it is folly 
to make quantitative comparisons between their two 
markets. 

This may seem obvious to many of us, yet it was not 
sufficiently apparent to enough of us in 1929 when men 
wise enough to know better planned civilian plane manu- 
facturing schedules far in excess of the realistic market. 
This mistake must not be made again. 

The plain truth is that we must stop looking at the 
personal airplane as something that will replace the auto- 
mobile as the family vehicle. We must consider it as 
something that will supplement personal ground transpor- 
tation at least until technical progress changes the nature 
of the air vehicle to increase its utility. 

That leaves us with two markets : ( 1 ) the families with 
incomes sufficiently high to own and maintain two cars, or 
one car and some other vehicle used principally for pleas- 
ure, (2) the persons who will make their airplanes pay 
for themselves in full, or in part, by using them in some 
form of business. 

Both of these markets are limited by the economic 
environment in which they develop. If the nation becomes 
engulfed in a great depression there will be little demand 
for personal plane or aviation services. If our postwar 
economy is successfully bolstered there will be healthy 
markets in both categories. We must base our postwar 
thinking on the latter possibility because the best laid plans 
would be of little use in economic chaos. 

R egulation of civilian flying must be reduced, 

. rather than increased or made complex by duplica- 
tion and superimposition of state upon federal laws. Per- 
sonal flying cannot be expected to increase substantially 
until the regulations controlling it approach the simplic- 
ity of those governing the use of automobiles or motor 
boats. There are recent encouraging symptoms of much 
greater unanimity of thought among the personal plane 
owners themselves about the degree of regulation neces- 
sary for their activities. This will be welcome to those who 
are charged with making the regulations. 

Although quantitative comparisons of automotive and 
aircraft markets are illogical, we may, nevertheless, draw 


qualitatively upon automotive and other consumer mer- 
chandising practices. In fact we must if we arc to be suc- 
cessful in aircraft distribution. 

One of the most important elements is consumptuary 
credit. Automotive sales lagged until cars could be bought 
on time — and our brief prewar experience in airplane sales 
indicates the importance of this factor. But insurance com- 
panies and bankers must be realistic and work closely to- 
gether, and with distributors and dealers, to reduce the 
cost of their services and to enable the sellers to receive 
their commissions promptly. If these steps are not taken, 
the. way will be wide open for opportunists and unethical 
practitioners. 

Manufacturers of accessories and parts must likewise 
streamline their activities to provide high quality equip- 
ment at low cost for non-military aircraft. If they do not, 
some other manufacturer will, because there will be a 
demand for these things from postwar pilots. When there 
is a demand for anything under the American system, 
somebody usually finds a way to provide it. 

S alesmanship is bound to have dulled somewhat 
during the lush years of government contracts for 
fixed base operators, hence it is time to sharpen this impor- 
tant distribution tool. We must not be satisfied with the 
prewar caliber of aviation salesmanship. We must learn 
more about the methods used in the established branches of 
consumer merchandising. The best of these methods must 
be adapted to the needs of our business and put into use. 
Much can be learned from automobile experience in 
maintenance and servicing of personal planes. Standard- 
ized service procedure and fixed charges for specific jobs 
arc among the important fundamental principles. 

Success in building the personal airplane market will be 
based broadly upon the ability of the industry to do three 

1 . Make the airplane more useful and easier to fly. 

2. Make more people want to fly their own planes. 

3. Make it easy for them to own, fly, and maintain their 
planes. 

These are the foundation stones upon which the future 
business will be built. 

Editor 
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Teaching the First 

Helicopter Pilots* 

By C. L. "LES" MORRIS, 

Sikorsky Aircraft Div. of United Aircraft Corp., Bridgeport, Conn. 

In a 'copter, some conventional-plane tactics won't get you any- 
where. But others — like putting your tail down for a landing — 
certainly will. For you'll abruptly take off backward! Just what 
else a "green" man is up against is lucidly revealed here by "Les” 
Morris, who pioneered the training at Wright Field. 


I N THE INITIAL PAINSTAKING program 

to determine the capabilities and prac- 
ticabilities of the Sikorsky XR-4 heli- 
copter, pilot training was one of the major 
considerations — for pertinent use of these 
craft called for a full understanding of 
training factors and a consequent sys- 
tematizing of the steps. Moreover, "pion- 
eer" ‘copter flyers were needed as a 
nucleus of the future program. 

The scene was Wright Field, and the 
time was the summer of 1942. We had 
been busy at a tremendous number of jobs 
— nearly all of them deadlined "yesterday." 


The XR-4 had been put through compre- 
hensive performance tests to find out just 
what it could do in the way of speed, load, 
climb, descent, altitude, etc. — for we had 
only had time to scratch the surface of 
these investigations prior to delivery of the 

Further, there had been preliminary 
operational trials, particularly bombing 
tests: also there were demonstrations to 
a multitude of persons, ranging from the 
Secretary of War, down through generals 
and other high-ranking officers, to official 
delegates from Allied countries. Our 
business was to prove in practice the 
engineering and structural integrity of the 
Sikorsky helicopter. 


Flying earlier model Sikorsky helicopter, 
author demonstrates precision control by 
spearing enact center of ring target 
mounted on pole. Temptations to say, 

too." are . discouraged — for this orticle 
piloting requires consummate skill. 


The demonstrations offered a preview 
of what would be required in the training 
program. For example, a wooden plat- 
form, 20-ft. square, was constructed 3 ft. 
off the ground so that simulated deck land- 
ings could be practiced. Of course, we 
could have used merely an outlined area 
on the ground so that missing the mark 
would have entailed no risks. But we felt 
it would be far more satisfactory to the 
pilot and more convincing to the onlookers 
to realize that an error might mean a 
crackup. 

We made scores of successful landings 
on this “deck” : at any rate we made no 
unxiiccessjul ones. To simulate conditions 
surrounding flights into and out of small 
platforms on merchant vessels, we set up 
a 2-x-4 "mast.” just beyond tip-reach of 
the rotor blades. Even this very practical 
hazard didn't alter the craft's ability to 
operate. 

Prospective pilots watched our bombing 
projects with much interest. To begin 
with, the XR-4 had no bomb racks, so 
Col. H. Franklin Gregory took Col. 
Douglas M. Kilpatrick aloft with a 20-lb, 
dummy bomb on his lap. Gregory would 
hover 200 or 300 ft. high, then when he 
thought he was over the target he would 
poke Kilpatrick, who would heave the 
bomb overboard. I also took a turn at 
it, and we developed quite a competition 
to see which one could poke at the right 
time. We became reasonably accurate, 
but we were surprised to find how difficult 
it was to be sure we were looking straight 

Kilpatrick was my first real student. I 
couldn't take credit for Gregory’s training 
because he had soloed our VS -300 heli- 
copter long before I even entered the pic- 
ture; but Kilpatrick was an Army pilot 
with no rotary-wing experience, so I 
started with him from scratch. He was 
the guinea-pig on whom the present heli- 
copter student training curriculum was 
painfully developed. He and I staggered 
hither and yon over Wright Field for 
hours — he, trying to make the craft do his 
bidding; I, trying to discover why he 
couldn’t. His training brought to light 
most of the troubles that helicopter stud- 
ents must face, also the remedies for them. 
His limitless enthusiasm and his ability 
to smile in the face of adversity made him 
an excellent subject in this pioneering 
effort. 

The first phase of the program was 
brief conversion to the helicopter’s con- 
trols. The control stick was quite sensi- 
tive, and the tendency of all newcomers 
was to indulge in violent rocking, diving, 
and zooming for awhile. Frequently, I 
would have to take over and straighten 
things out a few times before the student 
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began to get the knack of it. This was a 
common difficulty, so that the onlookers 
and the crew became quite expert at judg- 
ing, from the ship’s antics, just when the 
newcomer had the controls. In order to 
give plenty of freedom for error, this 
stage of training was carried on at 200 or 
300-ft. altitude, and at moderate speeds. 

Kilpatrick was an excellent pilot, but 
he was no exception to the over-control 
rule. However, after 15 or 20 min. he 
could hold her steady or make smooth 
turns, so he was introduced to the next 
phase — pitch and throttle, on which I 
had spent so many arm-chair hours before 
I made the first flights. In the XR-4, 
this was a particularly vital operation — 
if wrongly manipulated it could well be 
fatal. Most rotary-wing aircraft have 
no braces, struts, or cables to hold the 
main rotor blades from folding up. The 
only thing that prevents this is an invisible 
power as strong as any husky cable— and 
far more reliable — namely, centrifugal 

When you whir! a weight on a string, 
it is centrifugal force that makes it 
seemingly defy the laws of gravity, even 
to the point of being swung in a vertical 
path. The blades of a helicopter act simi- 
larly. In fact. Mr. Sikorsky once said, 

“If we could find a rope that would keep 
its shape, we could use it for our blades 
— provided it would have the decency not 
to wrap itself around someone's neck 
when we stopped the engine.” 

But the centrifugal force of a given 
weight depends upon the speed at which 
it turns. When you swing a weight on a 
string very slowly, it doesn't stand out 
very far. The same phenomenon is evi- 
denced in helicopter rotor blades. If for 
some reason the blades should gradually 
slow down in flight, they would be held 
out with less and less force. They would 
therefore “cone” more and more, until 
ultimately they would fold up completely 
like an umbrella in a high wind. 

For your postwar peace of mind, you 
should know that there are a number of Ooj.W of this autographed roster of heli- 

( Turn to page 252 ) copter pilots and students h prized by author. 
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THE ECONOMIC FUTURE 
OF AVIATION TECHNOLOGY 


PART II 


By FREDERIC FLADER, 

Continuing his succinct examination of air transport capacities and 
costs, the author details the potentials of three typical planes — 
airline craft representing present, immediate-postwar, and future 
designs. Then he carefully analyzes their relative operating 
expenses in the light of factors of competition. 



associated with the development of sev- 
eral types of airline planes and with their 
licensing. 

the Curtiss-Wright Corp. having acted 
during the past eight years first as assist- 
ant chief engineer, then as chief engi- 
neer, of the company's Airplane Division 


Frederic Flader has been closely identi- 
ated from Carnegie Institute of Tech- 




A-18 


"Commando." He is a lieutenant com- 
mander in the U. S. Naval Reserve and 

lished a firm' at Buffalo known as the 
consultation, design, and airline opere- 


W E HAVE NOTED (Part I. page 120, 
June Aviation) how airline pas- 
senger business enjoyed a steady 
and very satisfactory increase before the 
war but that meanwhile the rise in airmail 
and air express shipments was slow. Our 
statistical data showed in particular that 
the 2,700,000 ton-miles of air express in 
1940 was an insignificant percentage of 
the total le5s-than-carload rail express and 
rail freight. 

Superiority of the airplane in speed 
over rail and truck will not be the domi- 
nating factor in procuring any consider- 
able increase in express business for the 
airlines. Cost is the most important con- 
sideration for the vast majority of all 
shipments, and for this reason the airplane 
must compete on a dollar-and-cents basis 
with rail express. If this is possible, then 


a very large market will be opened for 

Purpose of this article is to carefully 
analyze the expense of operation of three 
different types of aircraft. This analysis 
will show a trend towards a very substan- 
tial reduction in the ton-mile costs in air- 
line operation. The expenses which will 
be developed in actual operation will vary 
with the operator — according to his effi- 
ciency, the terrain, weather conditions 
over his route, airline miles flown per 
year, load factor, and many other var- 

The figures, however, will not be com- 
pletely factual, because many economic 
trends are projected and estimated for 
the new stabilized peacetime period which 
is to follow the transition from wartime 
operation. 


Operation expenses which are shown 
are based primarily on the direct flying 
costs which may be calculated with reason- 
able accuracy, varying with the type and 
efficiency of the airplane. The costs 
should represent the expenses of the aver- 
age operator, and the differences between 
the costs of the several types of aircraft 
should be accurate. This enables a cost 
trend to be established which will show, 
at least in a qualitative sense, the future 
possibilities of the airplane as an economic 
factor in the transportation business. 

Three types of aircraft have been se- 
lected for comparison, being chosen to 
represent: (a) A type currently used in 
civil airline operation which will continue 
to be used for some time after the war, (b) 
a type which has been developed as a 
military transport and will be available 
for civilian use after the war, and (c) a 
future type of large size designed primar- 
ily as a cargo carrier. 

This third type has been designed 
through the basic stages with a mass of 
supporting data concerning its aerody- 
namic, performance, weight, and struc- 
tural characteristics. The design represents 
a type which is possible of achieve- 
ment by competent aeronautical engineers, 
ready for operation in approximately five 
years after the war. 

For comparative purposes the operation 
expenses are shown for both all-passenger 
and all-cargo operation, except for the 
last type, which is believed to be most suit- 
able for a combination service. 

The future type is calculated as in the 
200,000-lb. class, with a cruising speed of 
235 mph., and large enough to carry a 
substantial load of passengers and a large 
tonnage of cargo. It is estimated that 
this type of airplane will be suitable for 
use for high speed short runs at the be- 
ginning and close of the business day to 


Table I — Percentage of Pounds of Air 
Express to Tons of Rail Express 
Shipments for May 1930 
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accommodate large numbers of passengers, 
and for long overnight trips with fewer 
passengers and relatively heavy express 
loads. This type of service would fill the 
needs and convenience of a large number 
of those travelers who primarily wish to 
save business hours and/or gain hours 
which they may spend at home. For more 
frequent schedules during the day and 
night hours, smaller airplanes would be 

An example of one schedule to be 
offered is an overnight flight leaving the 
West Coast at 6 p. m. and arriving on the 
East Coast at 8:30 a. m. next morning, 
with one stop between (and allowing 
three hours for the difference in time). 

Fig. 2 (Part I) indicated that the great- 
est volume of cargo shipments by air in 
comparison with shipments by rail are for 
the longer distances. The accompanying 
Table I shows the percentage of pounds 
of air express per tons of rail express 
from New York to 13 other large cities. 

If more extensive statistical informa- 
tion will substantiate these data, then it 
will be of advantage to emphasize long- 
haul air express service and short-haul 
passenger service. For short trips which 
will consume up to If hr. flying time it 
has been assumed that 200 passengers may 
be carried with a relatively smaller ex- 
press cargo, and for longer trips 100 
passengers may be accommodated with 
varying cargo loads, according to distance. 

A summation of the airline and ground 
operations expenses is given in Table II 
and is shown graphically by means of the 
curves of Figs. 4 and 5. 

Direct Plying Expenses have been cal- 
culated by the Mentzer-Nourse method 
based on the airplane performance char- 
acteristics of Table III. A 65 percent 
operating load factor is assumed so that 
the direct flying costs per revenue ton-mile 
are increased due to the average flight 
being made with 35 percent of the payload 
capacity not in use. 

Indirect Flying Expenses include those 
flight operation expenses which are not 
directly related to the operation of the 
airplane. These costs cover the operation 
and maintenance of ground installations, 
including hangars and other buildings, 
communications, meteorological services, 
and station equipment. Statistical data 
show that the ratio of indirect to direct 
expense was about 45 percent for carriers 
flying 20 million plane miles annually 
from 1938 through 1941. It is believed 
reasonable that there will be a 15 percent 
reduction in this cost for the postwar 
period. This has been assumed for the 
purposes of preparing expense figures. 

Traffic & Advertising is taken at 2c per 
ton-mile for both all-passenger and all- 
cargo services, since it is believed that the 
amount of promotional expenditure will 
be about the same. For a combination 
passenger and cargo operation the promo- 
tional expense would be higher. A gradu- 
ated expense is shown for airplane C to 
allow for intensive promotion of passenger 
travel for short hauls and approaching all- 
passenger or all-cargo operation for the 
long trips in which the major load is 


Table II — Summation of Flying and Ground Expenses for Three 
Types of Transport Aircraft in the Postwar Period 
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Fig. 4. 

Centra! ■ ' Administrative Expenses in- 
clude salaries of officers, clerks, and at- 
tendants, legal costs, taxes, and other 
miscellaneous expenses of a general and 
administrative character. Experience in 
airline operations has developed costs of 
6.7 percent of all other expenses with an 
average revenue pay load of 2i tons and 
a traffic volume of 100 million ton-miles 
annually. For the postwar period’s larger 
average revenue loads the figure is con- 
servatively estimated to be 6 percent of all 
other operating expenses. 

Summation of all of these expenses rep- 
resents the operating expense for all-pas- 
senger services. These expense totals 
include only line haul or airport-to-airport 
costs. For cargo transportation additional 
expense must be allowed for pick-up and 
delivery of shipments by motor truck and 
for terminal operations, billing, sorting, 
dispatching, and loading and unloading 


trucks and aircraft. These costs are 
called ground-handling expenses. 

Ground Handling Expenses at the 
present time are relatively high 5 but it 
is reasonable to expect that the economies 
which can be made in the services offered 
for long hauls will substantially reduce 
these costs. Elimination of unscheduled 
pick-up and delivery, and the establish- 
ment of overnight service with scheduled 
pick-up near the close of business hours 
and delivery at the beginning of the next 
business day is likely to offer acceptable 
service at reduced cost. 

From an examination of the various 
elements involved it has been estimated 
that ground handling expenses will aver- 
age 8c per ton-mile for cargo transporta- 
tion in the postwar period. 5 In the case 
of the combined passenger and cargo serv- 
ice the estimated costs have been based on 
this 8c figure, but the amounts shown have 


Fig. 5. 

been reduced to allow for the fact that 
a part of the loads carried are passengers. 

It will be noted that Table II and the 
curves of Figs. 4 and 5 show the total 
operating expenses for all-passenger, all- 
cargo, and the combination services. 

Taking a 750-mi. flight distance as a 
basis, this analysis shows that the probable 
reduction in all costs of operation for 
cargo between the presently used 1935-1944 
type and the future transport is approxi- 
mately 14c. per ton-mile, or about 38 per- 
cent. This indicates the possibility of a 
similar reduction applying to the 58c. per 
ton-mile charged for air express in 1940. 
This should establish a new rate of about 
35c. per ton-mile. On this basis the air- 
lines in postwar operation, with the degree 
of improvement in airplanes indicated, 
should afford capacity for at least 145,000,- 
000 ton-miles. This would represent about 
(.Tarn to page 250) 
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Where Are Those Marketing Plans? 


Recounting the disconcerting experience of a potential distributor, 
this terse case history throws down a pointed challenge to those 
manufacturers who will enter the post-victory light plane field. 


T” 

X pi 




: literally thousands < 


private or light plane market as 
dealers or distributors, as soon alter the 
war as possible. Some are just thinking 
about it; others are taking steps to find 
out what the possibilities are. Naturally, 
they turn to the present light plane manu- 
facturers for information. But most of- 
them will be doomed to disappointment if 
their experiences are anything like those 
of a friend of mine in the oil business. 

This man, with adequate capital avail- 
able. is sincerely anxious to establish a 
light or private plane dealership in the 
Southwest. He came to me recently to 
see if I could help him gather data on 
manufacturers' plans for postwar dis- 
tribution and thus trace out a representa- 
tive picture to aid him in formulating his 

As the first step, the following questions 
were put (via my friends business letter- 
head) to 25 personal plane manufacturers ; 
1. What minimum capital outlay will 
iu deem necessary for a sales and 


5. What arc your plans for sales help 
and promotion to aid dealers ? 

Surprising revelation of this survey is 
the apparent lack of postwar planning on 
the part of these manufacturers. Only 18 
of 25 even deigned to reply and of these, 
only 5 attempted to answer the questions 
with any degree of completeness. Sev- 
eral respondents who did not answer the 
queries pointed to their complete absorp- 
tion in the production of military equip- 
ment as the principal reason for being 
without postwar plans. Others either 
professed to be in the process of making 
their plans or merely stated that they had 
no definite postwar plans as yet. One 
company sent only a calendar with no 
letter at all. 

From the replies of those who are ap- 
proaching completion of their postwar 
plans, it is obvious that they plan to con- 
tinue their prewar methods of distribution. 
They will market their planes through dis- 
tributor and/or dealer arrangements, the 
agencies being granted exclusive operat- 
ing rights in their specific territories. 


turer. In answer to the question on mini- 
mum capital outlay, two manufacturers 
gave, in round figures, the amount of 
capital they considered adequate. One 
considered the sum of $25,000 sufficient 
for a sales and service organization; the 
other suggested a total of at least $60,000 
to successfully operate a selling orgina- 
zation only. Manufacturers declining 
to give a dollar figure answered by point- 
ing out conditions upon which the capi- 
talization would depend. For example : 

"The capital outlay should be equal to 
that of a first-class automobile agency for 
the same territory or, perhaps, slightly 
less. In the prewar period my answer 
would have been ’more*, but there is 
every indication that banks and bankers, 
generally, are realizing the possibilities of 
aircraft financing after the war and that 
aircraft dealers will be able to handle 
their paper at reasonable rates through 
their local banks, finance their stocks and 
probably use their used airplanes as loan 
collateral." 

Other factors mentioned that might 
determine capital outlay were; (1) 
Whether or not private airports and build- 
ings would be constructed by the prospec- 
tive distributor; (2) the size of the terri- 
tory to be served and the sales estimate 
for that territory; (3) the completeness 

and (4) whether or not service facilities 
(Turn to page 267) 
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"In the Lord link-type Dynafocal suspensions,” w 
manufacturer, "Timken Bearings are used because of 
high load capacity, compact size and low friction.” 


"Radial aircraft engine suspensions require proper 
of spring rates in the assembly to provide a virtual 
sion at the engine’s center of gravity. 
demands that the assembly be soft in torsion, 
and very soft normal to the link. This last 
achieved because the links can rotate on Timken Be 
at one end and because of the low torsional stiffness 
mounting rubber section on the opposite end.” 


Why not assure yourself of all the many Timken 
Tapered Roller Bearing advantages, such as 
maximum radial and thrust load carrying 
capacity, adjustability and freedom from fric- 
tion? Write us. Our engineers will be glad to 
make specific recommendations. 


THE TIMKEN ROLLER BEARING 
COMPANY, CANTON 6, OHIO 
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DESIGN ANALYSIS NO. 8 


The Lockheed P-38 "Lightning" 

By HALL L. HIBBARD 

Vice-President on d Chief Engineer, Lockheed Aircraft Carp. 


On* of Bit world's outstanding triple-duty warplanes — which serves as long - range 
high or low altitude fighter, bomber, or photo reconnaissance craft — presented in Avia- 
tion's unmatched style. Revealed here are details of the daring pioneering design fea- 
tures which have mad* it one of the most controversial as well as successful combat planes. 
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and hundreds of combat victories many 
of the points of controversy have been 
resolved, but there still persists much 
that is either erroneous or due to mis- 
understanding. 

Perhaps some of the derogatory 
items in the P-38 legends are traceable 
to the superlative requirements con- 
tained in the Army’s specifications. To 
meet or surpass those requirements, 
and more recently to modify the P-38 
as war experience and developments 
required, it has been necessary to do 
considerable pioneering. Particularly 
is that true in the higher speed ranges. 

And for such pioneering, the Lightning 
has had to accept the penalties of popu- 
lar misunderstanding and the criticisms 
most pioneers undergo. 

The P-38 was the first modern 
fighter equipped with tricycle landing 
gear; the first to use the Allison en- 
gine ; the first equipped with a turbo- 
supercharger ; first in the “above 400 
mph." class ; first successful twin-boom 
design; first twin-engine “interceptor" 
fighter ; first American airplane to have 
flush or butt joined external surfaces; 
first fighter of its weight; first to 
mount its guns ahead of the pilot where Main beam tiffing at wing. Fittings are multi-tingered, pin joined, 

they fire straight ahead, rather than and at 14ST or steel forgings depending on place of use. 
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in a “cone”; first to make extensive 
use of stainless steel ; first to be deliv- 
ered under its own power to bases over- 
seas; first fighter to carry and launch 
torpedoes; and first fighter to tow 

The list could be continued, particu- 
larly in the field of combat versatility. 
However, these “firsts” illustrate many 
of the sources of P-38 legends espe- 
cially those partially or entirely inaccu- 
rate. In pioneering high altitudes and 
speeds, for example, the Lightning has 
had to temporarily take the blame for 
operational peculiarities later proven 
common to all airplanes at such speeds 
and altitudes. 

Versatility now, credited to the P-38 
is a pure byproduct, rather than de- 
signed intent. We designed a superla- 
tively fast, rapid climbing, hard hitting, 
high altitude fighter. That fact re- 
quired the ultimate in clean design and 
great horsepower, which in turn estab- 
lished the plane’s other specifications. 
These in turn have made possible the 
carrying of bombs and droppable fuel 
tanks for long range operation. The 
high speed has made possible the photo- 
graphic version. And the concentrated 
firepower has been found excellent for 
ground strafing missions. 

The current P-38J is the 36th devel- 
opment, including several designs 
which were never built, of the original 
Lockheed Model 22, and represents 
seven basic model variations. This evo- 
lution has resulted in the airplane now 
credited with being the fastest, most 
maneuverable, hardest hitting fighter, 
with the greatest ceiling, longest range 
and fastest sustained climb of any now 
in combat operation. 

Dimensionally the Lightning is big 
for a fighter, having a wing span of 
52 ft., an over-all length of 37 ft. 10 in., 
and a maximum height from the static 
ground line to upper tip of the empen- 
nage of 9 ft. 9H in. Its weight empty 
is 12,700 lb. and its normal useful load 
is 2,000 lb. However, one specification 
alternate provides for a gross weight 
of approximately 18,000 lb. 

Every design feature of the P-38, 
as in most successful airplanes, was 
originated by necessity. The distin- 
guishing twin-booms, for example, 
were not selected because they would 
be different. Neither was the twin- 
boom design originated by Lockheed. 
Some previous planes of this design, it 
is true, had not been too successful 
but for reasons other than the booms. 
In the Lightning they evolved as a log- 
ical development of engine nacelles 
made long to house the engine oil 
cooler, turbosupercharger, Prestone 
radiators, and landing gear. Because of 
the greater nacelle length it was logical 
to extend them into booms to carry the 
empennage. Engineering-wise they add 


nothing or subtract nothing that could 
not have been achieved in other ways. 

Necessity was truly the mother of 
invention in the evolution of the Light- 
ning design. The Army specifications, 
laid down in 1937, were such that 
power requirements were greater than 
could be obtained from any single en- 
gine then available. Superior speed, 
rapid climb, high ceiling, and great fire- 
power were the principal objectives 
demanded by the Army. To them we 
added placement of firepower where it 
would be most effective — ahead of the 
pilot and below his line of vision to 
provide unexcelled visibility and a dis- 
tinct advantage in shooting. The pilot 
can pick up his target quicker and 
need not get it at the precise apex of 
a cone of fire such as is necessary when 
the guns are mounted in the wings. 

The P-38 is now credited with speeds 
above 425 mph. This high speed, plus 

booster-type aileron control, plus added 
dive control obtained by specially de- 
signed wing flaps, result in a tremen- 
dous combat advantage now being 
demonstrated daily all over the world. 

An all-metal, mid-wing, single seater 
fighter, the P-38’s wing is of full canti- 
lever design, constructed in five com- 
ponents; center section, outer panels 
and tips. The center section, forward 
booms, and gondola-type fuselage are 
jig mated and bolted together. Main 
structural members of the center sec- 
tion arc a main beam, located at 35 
percent chord, front and rear shear 
beams, tied together with corrugated 
and flat 24ST to form a box section in 
which space is provided for fuel cells. 

The main beam is double web, box 
type in the center section, and a single 
web, modified Wagner type in the 


outer wing, the two sections being 
joined together by means of bolts. A 
partial front shear web extends from 
the side of the fuselage to the engine 
nacelle and in combination with the 
continuous full-span rear shear beam, 
completes the torsion structure of the 

Upper and lower center section main 
beam caps are 24ST extrusions con- 
nected with sheet metal shear webs. 
The rear face of the beam is strength- 
ened with 18 extruded stiffeners spaced 
about 6 in. apart, and seven bulkheads 
along the span act as additional stiffen- 
ers. Front face of the main beam is 
truss or open construction for the cen- 
ter 30 in., which allows for accessi- 
bility and for location of pulleys and 
other connections to the cockpit. 

Thickness of the beam caps tapers 
from the center toward the outboard 
ends to save weight where less strength 
is required. This taper ranges from i ! n 
in. thickness at the inboard end to $ in. 
at the edge of the fuselage and back to 
almost -fit in. again at the outboard 
ends. The inboard end is thinner to 
permit bending of cap extrusions for 
the required dihedral. 

The main beam varies from a depth 
of 19 in. at Station O at its inboard 
end, which is the center line of the 
airplane, to 13J in. at the point of 
attachment of the outer panel. 

The box beam is composed of the 
main beam, rear shear beam, and up- 
per and lower surface — flat and corru- 
gated — structures. Spanwise corruga- 
tions stiffen the skin and help carry 
bending and air loads on the wing. 
Webs of the main beam are 5} in. 
apart and .040 ST Alclad aluminum. 
Corrugations in the center wing sec- 
tion are .064 SRT and .032 SRT 
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Alclad. The upper and lower skin is 
.040 ST aluminum with lower skin 
strengthened with an .040 doubler ex- 
tending inboard from the outboard end 
to a diagonal line approximately half 
way to the center line. 

The rear shear beam is a single-web, 
modified Wagner type, constructed of 
extruded T’s and sheet stock. 

Wing fittings which attach to the 
upper and lower caps of the main beam 
are of 14ST forgings and are formed 
multi-fingered, pin joined. For con- 
nection of the outer wing main beam 
the fittings on the outer wing are 
multi-fingered steel forgings, to reduce 
their size and increase the faces carry- 
ing shear loads. 

Rear shear beam of the outer wing 
joint is a simple shear fitting, steel pin 
connection at the upper and lower 
caps. Corrugations of the surface 
structure are spliced at the outer wing 
joint by means of aluminum alloy forg- 
ings and tension bolts. 

The box structure and leading edge 
section forward of the main beam 
extend from the fuselage to the engine 
nacelles and form a two-cell torsion 
box which carries torsional loads to 
the fuselage. The surface structure 
through the center section is stabilized 
for a portion of its length from the 
center line outboard to the edge of the 
fuselage with ribs built up with sheet 
metal stampings. The surface struc- 
ture is unsupported from that line to 
approximately where the booms attach 
to provide room for fuel tanks in the 
box beams and leading edge sections. 
The leading edge sections have chord- 
wise formers in both upper and lower 
surfaces instead of ribs extending from 
the main beam to the front shear beam. 
The front beam is interrupted at the 
fuselage and nacelles and the loads are 
taken across by the box beam between 
the main and rear spars. 

In the gas tank area .025 ST inner 
skin is riveted to the corrugated stif- 
fener by means of flush rivets. Due to 
the inaccessibility it was necessary for 
Lockheed tooling engineers to develop 
a magnetic bucking bar for this opera- 
tion, which was typical of the many 
manufacturing problems posed by the 
pioneering done in the F-38. 

Trailing edge of the center section 
consists of sheet metal ribs and inter- 
costal stiffeners which support the up- 
per skin, and Lockheed’s design of 
Fowler flaps. Flaps consist of a main 
spar formed with a sheef metal web 
and formed sheet metal caps, sheet 
metal ribs and stringers. They are car- 
ried on forged 14ST arms guided on 
tracks machined from 14ST forgings. 
They extend from either side of the 
fuselage outboard to the inner end of 
the aileron, a distance of approximately 





180 in., with the exception of a section tension aft in line with the flight path 
approximately 43 in. wide, omitted at so that, in extended position, the 
each boom. flap leading edge corresponds approxi- 

Having a total area of approximately mately to the trailing edge of the wing. 
40 sq. ft., the flaps are secured to the The flap is actuated by an irreversible 
wing by means of eight carriages sup- screw driving a guided push-pull tube, 
ported in tracks attached to the flap which runs outboard from the fuselage 
supporting ribs and providing for ex- through each wing, and to which the 
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flap carriages are connected by means 
of a system of J-in. extra flexible, pre- 
formed tinned carbon steel cables. 

All pulleys and other rotating parts 
of the flap actuating system are 
mounted on anti-friction type bearings. 
This mechanism permits the flap to be 
extended to its optimum setting or 
held in any intermediate position de- 
sired without loading the driving mech- 
anism. The irreversible screw is hy- 
draulically operated, with activation by 
means of controls in the pilot’s cock- 
pit An auxiliary hydraulic hand pump 
provides operating power in case of 
failure or damage to the engine-driven 
hydraulic pump. 

Outer wing panels consist of main 
beam, rear shear beam, and upper and 
lower stressed skin, forming a box 
beam, and hydro-pressed sheet 24ST 
ribs spaced at 12-in. centers. Outer 
skin and corrugated stiffener are 24ST 
Alclad. The leading edge has no ribs 
and is made up of formed inner skin 
and shallow chordwise corrugations of 
24ST. These are built up of upper and 
lower halves, joined at the leading edge 
with piano hinge fittings, and are re- 
movable. In earlier models the inter- 


coolers were housed in the leading 
edge of the wing, which now carries 
fuel cells. 

A flush type leading edge light is in- 
corporated in the left side. The skin, of 
.040 gage, 24ST Alclad, is flush riveted 
and butt jointed. 

Main beam of the outer wing panel 
consists of upper and lower beam caps 
which are 24ST aluminum alloy extru- 
sions, tapering out from the center un- 
til a heavier, reinforcing section disap- 
pears and the extrusion becomes a 
plain angle of sheet metal. The lower 
cap tapers faster than the upper and 
is finally replaced by a pair of sheet 
metal angles. 

One of the interesting new cases of 
P-38 pioneering is the use of recently 
added dive flaps to offset compressibil- 
ity effect which shifted center of lift 
from fore to aft portions of wing. Due 
to the unusually high speeds attained 
by the heavy P-38 in power dives, 
shifting of the center of lift caused 
loss of normal control above the “hy- 
drodynamic" speeds — where air reacts 
much like water — with a resulting tend- 
ency of the plane to go into an outside 
loop. Since installation of the flaps 


this characteristic has been overcome. 

The flaps are fabricated of three 
layers of aluminum alloy sheet, flush 
riveted. They attach, by means of a 
piano-type hinge, along the same line 
at which the leading edge of the wing 
is joined to the outer panel. Actuation 
is electrical, with a high speed electric 
motor driving actuating screw mech- 
anisms connected to a curved arm 
hinged to a fitting on the brace or rear- 
most of the two panels of the flap 
assembly. When lowered, the flap 
stands at an angle of 40 deg. from the 
lower skin surface line, and at its far- 
thest point is 5i in. from the wing to 
the piano hinge by which it is attached 
to the brace panel. Two actuating mech- 
anisms, side by side at the center, 
operate each flap, the actuating arms 
swinging downward through an open- 
ing in the^ wing skin. The flap and 
brace panels have a combined chord 
of 15J in., divided 8j> in. to the flap 
itself and 7 in. to the brace. Length is 
58 in. The mechanism is bolted 
to a heavy casting anchored to 
the lower skin structure and two wing 
ribs between which it is located. 

The wing tips are made up of smooth 
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outer skins spotwelded to beaded in- 
ner skins and reinforced with two 
small spanwise beams each. Attach- 
ment is made to the wing by screws. 
A streamlined formation light is con- 
tained in both upper and lower surfaces 
of these structures. 

One of the performance character- 
istics of the Lightning — for which the 
tail surfaces and virtually all other 
parts of the airplane have taken quite 
a beating from critics — was its appar- 
ent inability to roll as rapidly as fighter 


tactics required. Here again the high 
speed with its resultant pressure on 
the ailerons, necessitated another first, 
the aileron booster. 

This system uses the main hydraulic 
pressure to supplement the pilot’s pres- 
sure on the aileron control surfaces. 
Operation is such that the pilot main- 
tains the feel of the control but sup- 
plies only 17 percent of the force re- 
quired to actuate the ailerons, servo 
action supplying the remainder. 

A shut-off valve in the hydraulic 


pressure line, controllable from the 
cockpit, is provided for the system. 

Metal-covered ailerons are of stand- 
ard design, and have a total area of 
24.44 sq. ft., an angular movement of 
25 deg. up and 20 deg. down, a differ- 
ential movement of 2.3 to 1, and the 
distance from the plane of symmetry 
to centroid of the aileron area is 230.4 
in. They are statically and dynamically 
balanced and are attached to the wing 
by stainless steel piano-type hinges. 

Engine nacelles extend forward 
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Engine mount and support assembly, showing (I) diagonal tubular members; (2) yoke attach- 
ing bolt; (3) upper diagonal bolt; (4) alt upper attaching points; (5) diagonal assembly; 
(f) alt diagonal; (7) and (8) attaching bolts; (9) pads; (10) and (11) forward attaching 
bolts; (12) pads; (13) tore diagonal attaching point; (14) bay assembly; (IS) yoke attaching 
bolt; (IS) and (17) diagonals; (18) diagonal attaching point; (19) lower truss bolt; and 
(20) truss. 


type fasteners to supporting framework 
of pressed aluminum alloy and steel 
attached to the engine itself and to the 
mount. Bottom skin of the cowling 
and sections around the exhaust mani- 
folds are of steel. Intercoolers are be- 
low the engines and housed within the 


.engine cowling. 

xBooms begin at the firewall and ex- 
tend aft to support the empennage, 
tapering from 47 -}i in. in height and 
38.63 in. in width at their deepest sec- 
tion just aft of the trailing edge of the 
wing, to an ellipse, 13 in. high and 10 



in. wide at the point where the empen- 
nage booms join. They are built in 
two sections — forward and aft. The 
turbosuperchargers are within the for- 
ward booms, in the upper section just 
aft of the junction with the wing. In 
the lower portions are main landing 
gear and the wells. 

In the forward ends of the aft 
booms are the engine coolant radia- 
tors, with their air scoops attached 
outside of the booms themselves. Also 
included in the left boom is a battery 
compartment and balancing it in the 
right boom is a luggage compartment. 

Boom structures are of 24ST rolled 
sheet of .040 gage in the forward boom, 
and .032 gage in the aft boom, and ex- 
truded bulb angles, stiffened by bulk- 
heads of hydro-press formed 24ST Al- 
clad spaced approximately 15 in. apart 
in the forward boom and about 10 in. 
apart in the aft boom. Forward and 
aft booms are joined around their top 
and sides through a butt joint and 
heavy doubler and at the bottom by 
means of a pin and forged fitting in 
the ends of heavy channel sections of 
24ST hydro-pressed parts which form 
the lower edge of the wheel well and 
to which the landing gear doors attach. 
The semi-monocoque construction of 
the booms gives required strength and 
is reinforced at the edges of the gear 
recess. 

Considerable stainless steel is used 
in the booms, in the areas around the 
superchargers and it was to fabricate 
this that the manufacturing divisions 
were forced to do considerable research 
and other pioneering. 

The empennage consists of two 
booms — forming the tail cone — two 
vertical stabilizers, two rudders and 
tabs, one horizontal stabilizer and one 
elevator and tab. Outboard the aft 
empennage boom supports the rear por- 
tions of the stabilizer tips and is at- 
tached to the forward empennage boom 
by screws and plate nuts. The forward 
empennage boom is a formed skin rein- 
forced by stringers and hydro-pressed 
bulkheads, to which is attached the 
horizontal and vertical stabilizers, the 
latter being divided above and below 
the forward empennage boom. 

The flush-riveted stabilizer is built up 
in standard, all-metal airfoil style and 
is supported as a partially fixed ended 
beam from the two tail booms. It con- 
sists of two aluminum alloy shear 
beams and a skin of smooth sheet suit- 
ably stiffened by means of aluminum 
alloy extruded bulb angles. The rear 
spar carries the elevator hinge brackets 
and bearings, the end of the elevator 
torque tube and the elevator tab actuat- 
ing unit. On the under surface, 3-J 
in. to the left of the airplane center 
line is a plate nut for plumb-bob at- 
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tachment, and on the leading edge at 
the center line is an eye for alternate 
radio antenna attachment. 

Stabilizer tips are also made up with 
a smooth aluminum alloy skin, flush- 
riveted to hydro-pressed 24ST ribs 
and channel strips, and attach to the 
empennage boom by means of 40 
screws around the inboard contour. 
Right and left stabilizer tips arc inter- 
changeable. 

The elevator has an area of 24.5 
sq. ft. and angular movement of 23 deg. 
up and 8} deg. down. It is statically 
balanced by four weights, one in each 
boom and two at the centerline. It is 
metal covered, flush-riveted and its 
internal structure is similar to that of 
the stabilizer and other control surface 
units. Its trim tab, placed at the plane 
of symmetry, has an area of 1.73 sq. ft., 
and is controllable from the pilot’s 
cockpit. It attaches by means of stain- 
less steel piano-type hinges. 

Vertical fins are full cantilever and 
attach rigidly to the tail booms with 
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Here is how tail cone assembly is built up of: 
(1) baggage compartment door frame; (2) 
stringers;. (3) skin; and (4) frames. 



riveted. Cockpit enclosure incorporates 
side panels which may be lowered by 
the pilot, a top center transparent panel 
hinged at the top aft edge to permit en- 
trance of the pilot when the left side 
panel is lowered, and which can be 
instantly released by means of a quick- 


release mechanism. Side panels can be 
opened or closed on the ground or in 
flight at reduced speed and may be 
locked in the open, closed or any in- 
termediate position. Center panel of 
the front windshield is of bullet-proof 
glass. 

The Lightning’s tricycle landing 
gear is fully retractable with automati- 
cally opening and closing wheel well 
doors. The main gear has single oleo- 
pneumatic shock struts with a 10 in. 
travel, and is hydraulically operated. 
Wheels are 36 in. in diameter and are 
equipped with brakes. Main gears re- 
tract backward and up into the for- 
ward booms. 

Nose gear is also of the single oleo- 
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pneumatic shock strut type with a half 
type wheel fork. It is hydraulic and 
has a shock strut travel of 12 in. The 
nose wheel diameter is 27 in. Retrac- 
tion is backward and up into a well in 
the fuselage. 

Current P-38’s are equipped with 
turbosupercharged 12 cylinder liquid- 
cooled V-1710 Allisons with a military 
and takeoff rating of 1,520 hp. to 
27,000 ft. at 3,000 rpm. They 
are equipped with three-blade full 
feathering constant speed Curtiss 
electric propellers of 11 ft. 6 
in. diameter geared at a 2.00:1 ratio. 
Low pitch setting of blade at 42 in. 
station is 22.7 deg., and high pitch is 
57.7 deg. with a feather angle of 87.5 
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deg. Clearances are: to ground, level 
landing, approximately 16 in.; to fuse- 
lage, 9$ in.; to leading edge of wing, 
approximately 60 in. 

Carburetors are Bendix-Stromberg 
PD-12K7, and differ from the con- 
ventional vented float chamber type in 
that the fuel system is closed from fuel 
pump to discharge nozzle. Fuel is de- 
livered to the carburetor by the engine 
driven fuel pump at a pressure of 16 to 
18 lb. per sq. in. Fuel delivered to the 
carburetor is metered in accordance 
with the mass air flow through the 
throat as registered by the venturi tube 
and automatic mixture control unit. 
Metered fuel then passes through the 
discharge tube to the discharge nozzle 
where it is sprayed into the air stream 
entering the internal supercharger. 

Ignition voltage is provided by a 
dual, high tension magneto and is dis- 
tributed to spark plugs through two 
separate engine driven, high tension 
distributors. Magneto timing is fixed 
and fires the exhaust bank of spark- 
plugs six degrees before the intake 
bank plugs. All high tension ignition 
cables are shielded to prevent radio 
interference. Two sparkplugs are 
used for each cylinder, the exhaust 
plugs being cooled by a blast of cool- 
ing air conducted from the airplane 
slip stream through two aluminum al- 
loy sparkplug cooling manifolds. Mag- 
netoes are pressurized Bendix-Scintilla 
DFLN-6, providing double ignition 
from a single unit, and mounted by two 
bolts between the cylinder banks at the 
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crank extensions are accessible through 
doors in the engine cowl panels. 

Engines are cooled with ethylene 
glycol. Spe. AN-E-2, by separate sys- 
tems, each consisting of a radiator 
mounted on each side of each aft boom, 
air scoops and exit flaps that control 
the flow of air through the radiators, 
a temperature- reactant four-way valve 
that automatically controls the exit 
flaps by hydraulic operation of an actu- 
ating cylinder, an engine-driven cool- 
ant pump, a coolant supply tank 
mounted astride the engine propeller 
reduction gear case, an absolute-pres- 
sure valve that vents the supply tank to 
the atmosphere and compensates tor 

Five drain cocks are installed at low 
points of the system and a bleed cock 
is located at the highest point. A tee 
restrictor is located between the cylin- 
der banks to prevent excessive coolant 
bypassing. A coolant temperature bulb 
is inserted in the coolant outlet tube 
on the inboard side of each engine. 
The supply tank provides for coolant 
storage space and vents the system to 
the atmosphere through the sniffle valve 
which maintains a constant absolute 
pressure of 23 lb. per sq. in. in the 
system at all altitudes. 

An independent pressure-lubrication 
system provides oil for each engine 


upper rear section of the P-38’s engines. 

Throttle, mixture and propaller gov- 
ernor controls are levers mounted in 
the side control stand at the pilot's left 
in the cockpit. The starting system is 
composed of : a start switch with three 
positions, off, RH, and LH ; an engage 
switch with three positions, off, RH, 


and LH ; two starters, with manual 
crank extensions ; and two booster 
coils. Start and engage switches arc 
located atop the main switch box ad- 
jacent to the master ignition switch in 
the cockpit. The starters arc located 
on the lower right-hand side of each 
engine accessory case ; and manual 
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with oil gravity-fed from the reservoir 
tank through die hopper and the slide 
valve for inverted flight, to the pres- 
sure pump. Flow then is through a 
check valve which opens at 1 lb. pres- 
sure and closes when engine is stopped, 
to a strainer and thence to the engine. 
Three oil passages distribute oil from 
the strainer to the supercharger and all 
accessory drives contained in the ac- 
cessories housing. From the strainer 
outlet, oil is also distributed to the 
moving parts of the engine. From the 
main scavenger pump outlet oil flows 
to the temperature regulator and when 
the oil is hot and does not exceed a 
pressure of 75 lb. per sq. in., it enters 
the regulator and flows through the 
core, out of the radiator, and back to 
the tank. Oil tanks are fabricated 
from 3SO aluminum alloy and are 
mounted on the front face of each fire- 
wall. Temperature regulation is auto- 
matically controlled by an electric actu- 
ator motor connected to the air duct 
exit flap. 

Separate fuel systems supply each 
engine, with the two interconnected so 
that fuel from any tank except the 
outer wing tanks, is available for either 
engine. Three tanks supply each en- 
gine: (1) Main (2) reserve and (3) 
outer wing leading edge. In addition, 
droppable fuel tanks are carried under 
the center wing on both sides of the 
gondola and inboard of the engine 
nacelles. Electrically driven fuel boost 



pumps are mounted in the lower aft 
section of the fuselage and in the outer 
wing to assist the engine driven fuel 
pumps. 

Air intake scoops on the outboard 
sides of the forward booms provide air 
for the induction system. From the 
scoop air passes through an intake fil- 


ter, if desired, and through tile intake 
duct to the turbosupercharger com- 
pressor. It is discharged from the 
compressor into a duct leading to the 
intercooler and thence enters the en- 
gine induction system where it is mixed 
with fuel and distributed to the engine 
cylinders. AiResearch intercoolers are 



AVIATION, August, 1944 


141 







mounted on four Lord mounts bolted to 
the engine trusses. The cooling air 
flow through the intercooler radiator 
may be manually controlled by an elec- 
tric motor-operated shutter. 

Superchargers are General Electric, 
exhaust-driven turbo type mounted as 


previously mentioned, immediately be- 
hind the rear shear beam of the wing 
in the forward booms. Automatic elec- 
tric regulators are connected through 
a push-pull rod and bellcrank linkage 
from the throttle control pulley at the 
firewall and operate in combination 



with the throttles. 

The hydraulic system of the P-38 op- 
erates the landing gear, landing gear 
doors, wing flaps, coolant radiator exit 
flaps, and aileron boosters. Pressure 
is supplied by two engine-driven vari- 
able volume pumps and maintains a 
fluid pressure in the system of 1,350 
lb. per sq. in. An auxiliary hand pump 
with a reserve supply of fluid pro- 
vides for the operation of all units 
should the drive system fail. An emer- 
gency hydraulic system with separate 
lines and reservoir using the auxiliary 
hand pump for pressure source, pro- 
vides a means df extending the landing 
gears in case the main hydraulic system 
fails. Fluid capacity of the main sys- 
tem is 10 gal. and aluminum alloy 
tubing is used throughout the airplane, 
with all tubes grounded by means of 
bonding clips and fairleads. 

Oil filtering is accomplished at the 
reservoir in such a way that no unfil- 
tered fluid can reach the system from 
either return line or by refilling. The 
hydraulic system is supercharged for 
maximum high altitude efficiency. 

Electrical system is 24-v. dc. single 
wire except for the 115-v. alternating 
current supplied by the inverter for the 
remote compass. A 24-v. battery is 

tracts back and up info well 
his exploded view shows: (1) 
tmbly; (2) drag strut 


e lever; (5) side struts; 
>9 cylinder; and (7) 27-in. wheel. 
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supplemented by two 100-ampere gen- 
erators to provide power to drive mo- 
tors and to operate radios, actuating 
solenoids, instruments, lights and heat- 
ers. Engine starters, oil cooler and 
intercooler flaps, auxiliary fuel pumps, 
remote compass inverter, turbo regu- 
lator, dive flaps, and propeller motors 
are all electrically powered. Electric 
solenoids control the armament, drop- 
pable tanks and bombs, and outer 
wing tank flow, oil dilution valves, and 
coolant flap override mechanism. Elec- 
trically operated instruments include 
the landing gear warning lights; oil, 
coolant and carburetor air temperature 
indicators; fuel level gages, remote 
compass indicator, and tachometers. 

Armanent of the P-38 is unusual in 
that four 50-cal machine guns and one 
20-mm. cannon, firing in a 20-in. 
diameter, or a 20 x 8 in. rectangular 
pattern have been proven one of the 
most effective combinations ever 
mounted in a fighter. The small num- 
ber of the guns is more than overcome 
by their concentration in the fuselage 
ahead of the pilot, where they fire 
straight ahead rather than in a con- 
verging fire from wing guns. 

The gun compartment is located in 
the upper forward portion of the fuse- 
lage. Machine gun ammunition is con- 
tained in four drawer-type trays. 
Cannon ammunition is provided from 
a drawer type tray. Expended links and 
cartridge cases are discharged through 
chutes leading to openings in the skin 
below the armament compartment. Ex- 
pended cannon shell cases and links are 
discharged into a compartment be- 
tween bulkheads on the lower right 
hand side of the fuselage. Sighting is 
by means of a Lynn gun sight, installed 
on the center line of the airplane, just 
aft of the bullet-proof windshield. 

Bomb supports and type D-820 In- 
terstate bomb shackles are attached to 
the under side of the center section, 
midway between the fuselage and each 
boom. They carry either bombs of 
from 100 to 2,000 lb. or droppable fuel 
tanks. Also mounted in the left drop 


Main switch box, showing: (!) left igni- 
tion; (2) master ignition; (3) right igni- 
tion; (4) oil dilution; (5) engine starter; 
(6) position light; (7) left landing light ; 
(8) remote compass switch (circuit 
breaker); (9) fluorescent cockpit light 
rheostat; (10) voltmeter; (11) propeller 
feathering switches; (12) automatic oil 
cooler flap; (13) generator; (14) battery 
disconnect; (15) pitot heater; (IS) auto- 

117) intercooler Hap; (18) cockpit light; 
and (19) gunsight light. 
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tank support fairing is a type M-6 gun 

dently or in conjunction with the guns. 

Armor plate consists of small pieces 
of face-hardened steel, attached sepa- 
rately to facilitate handling, removal 
and replacement. The pilot is protected 
from frontal attack by armor plate 
mounted on the aft bulkhead of the arm- 
ament compartment and by a bullet- 
proof glass windshield. Two pieces of 
armor plate line the back and bottom 
of the pilot’s seat and give protection 
from below and behind. A single piece 
of armor plate mounted behind and 
above the seat provides additional rear- 
ward protection. Armor plate on in- 


board sides of the superchargers or 
circular deflectors on the superchargers 
protect the pilot against possible frag- 
mentation of turbosupercharger blades. 

The photographic version, known 
as F-5B. is a modification of the stand- 
ard P-38J. The armament compart- 
ment is redesigned to accommodate any 
one of four arrangements of aerial 
cameras. Combinations of type K-18 
with 24-in. lens cone and type K-17 
with 6, 12, or 24-in. lens cones are used 
in each arrangement. Cameras are re- 
motely operated by a type A-l electri- 
cal control and the camera lens aper- 
tures arc controlled by a remote dia- 
phragm control. 


A Sperry Type A-4 gyro pilot pro- 
vides automatic control of the direc- 
tion and attitude of the camera ship in 
flight. 

The control units, which are mounted 
in the lower center of the instrument 
panel give the pilot a visual check on 
the operation of the automatic pilot at 
all times in addition to serving as flight 
instruments when the automatic pilot 
is not in use. It uses the airplane's 
vacuum and hydraulic systems as 
power sources for its operation. 

Furnishings include, in addition to 
pilot's seat, flare pistol, glare shield, 
and other standard items, a rearview 
mirror fastened to the front portion of 
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Boeing's New Wind Tunnel 
Accelerates Research 

By WELLWOOD E. BEALL. 

Featuring latest scientific devices and maximum convenience and 
efficiency, Edmund T. Allen Memorial Laboratory is Boeing's con- 
tribution to aeronautical research inspired by one of aviation's 
best known pioneers. 


although it was not deliberately 

A A. porate untried and unproven theo- 
ries, the Boeing Aircraft Co.’s new Ed- 
mund T. Allen Memorial Aeronautical 
Laboratory does contain many features 
that are innovations. Not only is its wind 
tunnel the fastest large tunnel in America, 
but the entire laboratory sets a criterion 
for convenience. The installation was 
inspired by the late “Eddie" Allen and 
the work he did. Faced with the delays 
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inherent in running aerodynamic tests at 
considerable distances from its plants, 
Boeing decided in Aug. 1941 to add a 
modern wind tunnel to its aerodynamic 
laboratory and to house both in a new 
building especially designed for the pur- 

Two of the world's most famous ex- 
perts on wind tunnels, Dr. Th. von Kar- 
man of California Institute of Technology 
and Prof. John Markham of Massachu- 
setts Institute of Technology, were called 
in as consultants, and thousands of hours 
of preliminary research and experiments 
were invested. Existing tunnel designs 
were studied, and all known tunnel fea- 
tures and devices were checked before 
those considered the best for each purpose 
were selected, improved upon wherever 
possible, and combined into one compact, 
self-contained experimentation unit. 

The result is an aerodynamic laboratory 
devoid of costly building frills but fur- 
nished with the best and most useful 
equipment it is possible to assemble. 
Roughly L-shaped, the building comprises 
three separate units. Butted together, 
these form what appears as a single 
structure, but there are actually three, 
each of widely different construction. 

Of more or less conventional design, the 
laboratory unit is a two-story brick and 
concrete building, 85 ft. wide x 140 ft. 
deep, the walls of which contain a high 
percentage of windows. In it are the 
offices, operations area, calibration and 
nacelle testing section, lobby, and model 
shop, the latter being on the ground floor 
below the office section. Those portions 
of the building in which people work 
are well acoustified. 

Adjoining the administration building 
and extending back beyond it is the wind 
tunnel section and its adjoining power 
plant. The tunnel building is 65 ft. wide 
and 210 ft. deep, with the 35 ft. wide and 
50 ft. deep power room extending the 
over-all length of the tunnel wing to 
260 ft. 

Construction of the complete unit, which 
was under the direction of The Austin 
Co., required more than 210,000 sq.ft, of 
plywood and other lumber for the forms, 
into which were poured 7,500 tons of 
concrete. Inner concete surfaces of the 
tunnel were poured to a tolerance of 
A in. and after hardening, were ground 
smooth, polished, and painted. Result 
is a tunnel that is comparatively noiseless 
and vibration-free, both characteristics 
unusual in wind tunnels. 

The laboratory building, tunnel, and 
equipment represent an investment of ap- 
proximately $750,000, and the design is 
such that, when needed, another tunnel 
of different design and for entirely differ- 
ent uses, can be added. 

While every effort was made to make 
the tunnel both modern and convenient, 
there also was a decided aim to keep 
it conservative. After preliminary designs 
were completed, a model of the tunnel 
was built in wood on a l/20th scale and 
tests were conducted for months to check 
every detail of performance and conveni- 
ence of operation. These tests revealed 
that many changes should be made. The 
resulting design, built entirely of concrete. 



produces speeds in the 700 mph. range, 
or closely approaching the speed of sound. 

The Boeing tunnel differs from most 
in that it is 274 ft. sq. at its greatest 
cross-section dimension, with reduction to 
8 ft. x 12 ft. at its throat The wind 
course, 450 ft. in length, is formed by 
two reverse-tapering, parallel sections 
connected at both ends. It is designed to 
provide maximum usefulness for an esti- 
mated 10 yr. period. 

Circulation of air through the tunnel is 


by means of a 24-ft, 16-blade spruce fan 
designed and built by Boeing engineers 
and craftsmen. Pre-rotation vanes on the 
upstream side of the fan give the air a 
twisting impulse before it strikes the 
fan itself. The fan, in turn, twists the 
air in the opposite direction so it 
leaves the blades with a minimum of twist 
or swirl. The hub of the fan has a 
large, nacelle-like fairing designed to 
eliminate air turbulence. 

( Turn to page 248) 
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Takeoff Analysis 
For Flying Boats and Seaplanes 

PART I 


By ERNEST G. STOUT, Staff Engineer in charge of Hydrodynamics Development, 
Design Staff, Consolidated Vultee Aircraft Co rp. 

In principle, it's simple to make airplane performance predictions. 
But in reality such forecasting is amazingly complex due to a maze 
of conflicting procedures and formulas. Here, based on sound 
theory and long experience, is a means of expediting the job. 


O ne of the most controversial 
phases in the performance estima- 
tion of a flying boat or seaplane 
is the accurate prediction of the airplane's 
performance during the takeoff. While 
the physical principles are simple their 
evaluation is complex, and no serious 
attempt has been made to introduce a 
standardized procedure. 

Most engineers, called upon to make 
such an analysis for the first time, are 
confronted with a confusion of empirical 
charts and formulas, rules of thumb, and 
a slight infiltration of theory. This article 
has been prepared in an effort to elimi- 
nate the major portion of conflicting pro- 
cedure and to put the analysis on a sound 
footing based upon adequate theory coup- 
led with extensive experience in the ex- 
perimental and service operation of sea- 

Analysis of takeoff is one of the funda- 


mental computations involved in flying 
boat or seaplane performance, with accu- 
racy of the computations being dependent 
upon a thorough understanding of takeoff 
phenomenon coupled with proper evalua- 
tion of equations of motion. The analy- 
sis is complicated to some extent by the 
fact that the load supported by the hull 
is continually changing with speed, due 
to the varying proportion of load being 
supported aerodynamically by the wing. 
Getaway speed is that speed where the 
load is totally supported by aerodynamic 
means and the airplane becomes airborne. 
The takeoff run from zero velocity to 
getaway may be divided into four speed 
regimes, one blending into the next, in 
which the flow patterns show marked dif- 
ferences. Fig. 1 shows a takeoff diagram 
illustrating the normal curves of the 
forces and trims. 

First stage is the displacement period, 


where there is no difference hydrodynam- 
ically between planing and displacement 
hulls. The change in trim is very small 
due to the resultant of the total water 
forces, the plane having moved but 
slightly from its position at rest. Even 
though the relative speed between the 
water and the step, during the final por- 
tion of the range, is sufficient to cause 
separation of flow at the step, the trough 
or wake formed behind the step is short, 
resulting in the major portion of the after- 
body still functioning as a displacement 

The planing-type hull is usually of in- 
herently poor design for this type of 
operation, and the resistance is relatively 
high. Due to the great amount of acceler- 
ation or excess thrust at this point, the 
effect on total takeoff time or distance is 
small. Primary function of the afterbody 
during this stage, as at rest, is to provide 
a bow-down reaction which, if not pres- 
ent, would result in excessive high trim 
accompanied by prohibitive resistance. 

Because of the low trim and high hull 
loading during this stage the spray is at a 
maximum, and with heavy wetting of the 
engines and propellers there may be 
great prolongation of the takeoff. In 
some cases, the takeoff may be impos- 
sible. Because of the adverse spray 
characteristics, this regime is commonly 
called the “ploughing stage." Every 
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effort is made by the pilot to increase 
the trim as rapidly as possible by smooth 
application of the power and the use of 
up elevator. 

In the second stage, as the relative 
speed between the water and the step 
increases, the trough behind the step in- 
creases and the contact between the water 
and the afterbody bottom moves progres- 
sively aft. Because of the action of the 
step during this stage, the hull deviates 
from the displacement curve of resistance 
and enters a period of transition to pure 
planing. The process of getting on the 
step is usually characterized by a rapid 
emersion of the hull occurring within a 
narrow speed range. 

During this period the resultant of the 
water forces reaches its most forward 
position, causing a marked increase in 
trim. . As the extreme after portion of the 
afterbody remains in contact with the 
water, a bow-down moment is produced 
which limits the rise in trim to reason- 
able values. Rise in trim is accompanied 
by a rise in resistance, both peaking at 
very nearly the same speed — the point at 
which the transition becomes complete 
and planing begins. Speed at which the 
trim and resistance curves peak is referred 
to as the “hump" and, because of the 
proximity of the two, the term is com- 
monly referred to either function without 
qualification. By its nature, this regime 
is commonly referred to as the “transi- 

Due to the appreciable unloading of 
the hull aerodynamically and the decrease 
in immersion and increase in trim from 
the hydrodynamic forces, the spray passes 
below and aft of the propellers and ceases 
to be critical. The pilot usually assists 
the establishment of planing through the 
application of down elevator in the hump 
range. In certain cases, usually at very 
high loads or when taking off from slick 
water, the pilot can assist in establishing 
planing by rocking the hull through alter- 
nate application of up and down elevator. 
Because of the critical nature of the hump 
phenomenon it is extremely important 
that great care be exercised during the 
analysis of this stage. 

The third stage is a period of pure 
planing on the forebody alone in which 
■' e afterbody contributes nothing ' “ 



Fig. 2. Plotting aerodynamic ground effect. 

In the fourth stage, during the period 
just before getaway, the draft decreases 
to such a point that the natural planing 
beam is less than the geometric beam, 
allowing a heavy spray from the planing 
bottom to escape backward and strike the 
afterbody. 

This is aggravated by the increase in 
trim necessary to pull the wing up to 
takeoff attitude. The tangential contact 
of this water with the afterbody increases 

the frictional resistance so much that 
under some conditions where the getaway 
speed is high, due to high wing loading, 
this resistance plus the increment due to 
aerodynamic effects may, despite the small 
load left on the water, equal the thrust 
available — and takeoff becomes impossible. 

The fourth stage is primarily a period 
of transition, in this case from water 
planing to airborne. If best planing trim 
were maintained, the wing would remain 
at such a low angle of attack that the 
getaway speed would be excessively high. 
At some point, prior to actual getaway, 
the pilot must gradually pull up elevator 






takeoff time and distance. 

Considerable skill is involved in this 
maneuver, for if the trim is increased too 
soon and the speed is not sufficient to 
become airborne, the water resistance will 
increase rapidly and the airplane will 
settle back into the water. It is then 
necessary to pick up acceleration and re- 
peat the maneuver, consuming both time 
and distance. Obviously, if the airplane 
is lightly loaded and there is ample thrust, 
it may be held down until ample speed 


n be flown off with a 


ing the takeoff run are thrust and resist- 
ance, the latter being further broken 
down into water or hydrodynamic resist- 
ance and aerodynamic drag. Difference 
between the thrust and the total resist- 
ance, if positive, is the net accelerating 
force T„ or that force which continues 
to accelerate the airplane to getaway. If 
at any point during the takeoff T, be- 
comes negative, the takeoff time and dis- 
tance becomes infinite and the airplane 
will not go beyond the speed at which the 
sign changes. 

Fig. 1, which illustrates the condition 
for zero headwind, shows that the air 
drag, curve D, is zero at zero velocity 
and increases steadily to getaway. If 
there was no change in trim, air drag 
would be a smooth curve varying directly 
with the velocity squared. The local 
deviations from the smooth velocity 
squared variation arc caused by changes 
from the average trim which alter the 
aerodynamic drag coefficient. The water 
resistance, curve R, is also zero at zero 
velocity and varies with speed, as de- 
scribed earlier, falling to zero again as 
the hull leaves the water. These two 
curves are added to give the curve of 
R + D, which is the total resistance of 
the airplane. 

The thrust, curve T, computed as out- 
lined later, represents the total thrust in 
pounds of the engine-propeller combina- 
tion plus any auxiliary thrust that might 
be used in some cases for assisted takeoff. 
The variable difference between the thrust 
curve T and the total resistance R + D 
is the excess thrust T, available for accel- 


Equaiions of Motion 

Newton’s second law states that the 
rate of change of momentum is propor- 
tional to the force applied to the body, 
and it takes place in the direction of the 
straight line in which the force acts. The 
derivation of the takeoff equations, both 
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HIGHLIGHTS 



• At Glenn L. Martin, four engineers per- 
fected instrument (illustrated) which en- 
ables all B-26 "Marauder" electrical cir- 
cuits to be tested merely by plugging in 

operators to do work formerly requiring 
trained personnel. Other types of this 
instrument are being built for testing cir- 
cuits on PBM-3 "Mariner" and other 
Martin craft 
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A Method for Calculating 
Weights of New Flaps 


W eights of flaps and of ailerons 
(designated here as flaps) may 
be estimated satisfactorily by us- 
ing a value for weight per square foot of 
flap area obtained from previous airplane 

But this method though rapidly and 
easily applied, is not necessarily conclu- 
sive. True, for new flaps that have 
materially the same magnitude of area 
and load as an old design, this method is 
acceptable. However, for new designs 
in which the geometry of the flap is dif- 
ferent from any used before, a method of 
estimating the weight based on structural 
considerations is essential. 

The two methods should serve as a 
check on each other, within reasonable 

It has been determined that the ma- 
terial of a flap resisting bending loads 
consists of, (a) Upper and lower beam 
flanges combined with the effective skin 
at each flange, and (b) spanwise rein- 
forcements and effective skin. (Material 
aft of rear spar is assumed ineffective). 
Typical flap cross-sections are shown in 
Fig. 1. 

Loads acting on the structure are a 
normal and a chordwise force with the 
accompanying torque forces: Total nor- 
mal force is determined from the normal 
lift coefficient of flap, C s „ such that the 
total load acting normal to chord plane 


where: N, is total normal load, C„, 
mal lift coefficient, q dynamic pres 
for max. flap speed, and S' flap area. 
The chordwise load is — 


Maxi 


loads will c 




is fully deflected at the maximum flap 
established that the 
will not greatly affect 
the design of the members, therefore the 
weight will not change appreciably by 
neglecting this moment effect 
Torsional load is carried by the torque 
box consisting of the skin and beams. 


j p - /A per unit length 
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By JOHN B. SCALZI, Sfructural-Weigli engineer, Curtia-Wright Co ,p. 

Based on structural considerations, this system affords notable 
accuracy by gaging contours of new components. 



Experience has indicated that a skin se- 
lected as a reasonable minimum and con- 
tributing to resistance of bending loads 
will be satisfactory for torsional stresses. 

considered directly as affecting the weight 
expression. The flap shall be considered 
to be designed entirely from the normal 
bending moment. A general expression 
for estimating the weight of the flap is 
derived for a two-support surface. 


Derivation 

Symbols: M is bending moment, P 
load per unit linear distance, L total length 
of flap, a length of overhangs (assumed 
equal), f allowable bending stress for 
beams, h total height of beam or average 
of two, y h/2, w unit weight per square 
foot, W flap weight (total), I moment of 
inertia of section, p weight per cubic inch 
of material, and k ratio of bending ma- 
terial to total weight 

Sketch of flap loading is shown in Fig. 
2. The maximum moment at center of 
span, assuming uniform loading per lin- 
ear inch of span, is: 

M~^(L-4 a ) 

The bending stress at the critical sec- 
tion may be computed by : 



Assuming that I = 2Ay' for the section, 
then by substituting and rearranging 
terms, the area required to resist the 


Total flap weight - (L -» 

For convenience of the analysis it will 
e assumed that flaps and ailerons gen- 


irally m 


it chord tl 


out their length. From a study of the 
spanwise distribution of load, it is rea- 
sonable to assume that average loading 
per square foot multiplied by the chord 
at each station will yield the loading per 
foot of length. This will be taken as a 
constant value for length of flap. 

To facilitate the use of the equation, 
loading per unit length will be revised 
such that the load per square foot will be 
considered 

Letting: P = average load per square foot. 

c = chord length (assumed con- 


ant). 


Then: p = Pc 

Substituting in the exprei 
, PcLh 
4 hf 


Flap 


(L - 4a) 


But: A = Lc — total area of flap. 
The general expression becomes : 

Flap weight per unit area - k (L — 4a) 
Simplifying the expression to eliminate 

w = k ^ { L-4a) 
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Fan Cooling "Ups" Engine Performance 


By KENNETH CAMPBELL, S «Jor Engineer. Wn 9 h, Aeronputtol Carp. ^ ^ from fftn _ A [Agw _ 

Proceeding from theory to practice, the author discusses various (A/* X i t 

types of cooling fans used in his experiments. 


The gain may be made tc 
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Fig. 16. Propeller-speed Ian blade runner. 
Blades are made of sheet metal and hgre 
constant thickness. 


engine and approximately an additional 
16 bhp. per engine in level flight For 
geared fan installations, added weight per 
engine averages 60 to SO lb. on a typical 
high-horsepower low or medium altitude 
installation, and 120 to 140 lb. for a 
high-altitude installation. 

So much for the theory ; let us now 
turn to practice: A relatively small fan 
boost was required for the original ob- 
jectives; namely 3 to 4 in. of water at 



sea level, at rated rpm. As the cooling 
performance of engines was constantly 
improved through more and deeper fins 
and more technically correct baffling, thus 
greatly reducing baffle pressure drop, 
engine cooling kept pace with increased 
outputs of engines and the expected 
demand for fan assistance never material- 

In 1932 a propeller-speed internal flow 
"spinner cowl" was built, and it com- 
pleted a 50-hr. endurance test on a 650- 
hp. two-row engine, for which it was de- 
signed. This spinner-type fan took air 
through the nose, discharging axially from 
the rear of a spinner of a substantially 
larger diameter. Internal vanes were, of 
course, provided. The design turned out 
to be quite a severe structural problem, 
and considerable development, ultimately 
successful, had to be carried on to make 
it stay together. 

This was followed in 1934 by a second 
design for the same engine, in which 


blades were put at the periphery of a 
smaller spinner. In many respects this 
fan resembles spinner fans of today and 
it was probably the first of this type; 
unfortunately, the blades were not de- 
signed aerodynamically. 

In 1935 design studies were made of 
the pure centrifugal-blower type for a 
750 hp. single-row radial engine, but 
the large inlet, structural complexity, and 
weight required for a strong enough 
blower of high capacity, coupled with 
desirability of a vaned diffuser outside 
blower, appeared discouraging, and the 
layouts were not released. 

Next year a propeller-speed fan for a 
9-cyl. 800-hp. radial engine was released, 
and in 1937 it was tested with the engine. 
Fig. 6 depicts this fan installed for test 
The fan was designed to give 3 in. water 
boost at sea level at 2,300 engine rpm., 
attached to a propeller running at H 
of engine speed. Actually, the fan gave 
4 in. under this condition. The blades 



Fig. 17. Test airplane showing installation of propeller-speed Ian with spinner. 
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were made of Micarta molded with an 
integral, oblique palm, which was bolted 
to two dished aluminum cones. The 
blade design was by the method of 
O’Brien and Gregory, except that the 
annulus swept by the blades was designed 
to decrease in area along the air path 
by virtue of the spinner’s having a larger 
o.d. at the trailing than at the leading 
edge (this has subsequently been called 
"the Schicht principle" of design). The 
fan had 15 blades, 5 in. high, of RAF 
6 section, 12 percent thickness ratio, and 
its tip diameter was 45 in. The low 
solidity of the fan was. by present stand- 
ards, a mistake, although adequate for 
the requirement. The new cylinders for 
which this fan was designed cooled at 
very favorable baffle pressure drops, and 
there was no demand for the fan to meet 
the then-current objectives. 

Later development was for an early 
model 2,000 hp. engine, in connection with 
protracted water takeoffs or slow single- 
engine climb. Calculations showed that 
a propeller-driven fan would be a much 
more difficult assignment, even for obtain- 
ing 4 in. of fan boost. The methods of 
blade design supposedly limited the boost 
which could be obtained for a given 
speed (pressure coefficient), and the in- 
adequacy of the method for obtaining high 
pressure coefficients was not yet appre- 
ciated. The propeller speed was only ft 
of engine speed, as compared with H 
in the case of the 9-cyl. engine. Further, 
flow volume was nearly doubled, diam- 
eter remaining unchanged, necessitating 
higher pitch angles and more critical fan 
performance. Speeding up the fan would 
overcome this difficulty. Thus, in 1939 
a geared fan was designed, and it was 
tested on a running engine in 1940 (Fig. 

7). 

This fan had several novel structural 
features of interest in connection with 
today's geared fans. It ran at crankshaft 
speed by means of a planetary step-up 
gearing surrounding the propeller shaft 
in the nose. As before, the blades were 
made of formed Micarta terminating at 
the root in an integral projecting block, 
suspended centrifugally within two forged 
steel rings. The fan gave 4 in. of water 
additional boost on the front of th: 
engine at 2,400 rpm., meeting require- 

The next fan built was for 40.000-ft. 
altitude performance, for a subsequently 
canceled project initiated in 1941 and 
completed in 1942. Recognizing that 
the entire AP need not be provided by the 
fan, a 40,000-ft. boost of 5 in. of water at 

80.000 cfm. was chosen, which, without 
controllable features, reflects over 300 
hp. at sea level. An extensive fan and 
drag evaluation study at varying boosts 
over the altitude range from sea level to 

40.000 ft. showed that if the fan boost 
could be reduced to 50 percent at sea 
level without impairment of efficiency, 
no further gain in performance would 
accrue from further boost reduction at 
the lower altitudes. 

Since vanes counter to the fan rotation 
were considered desirable to increase boost 
at altitude, it was decided to make these 


Fig. 18. Propeller-speed cooling tan rotor with spinner, shown mounted on engine for test. 


ahead of the fan and controllable, so that 
at low altitudes they could be twisted in 
the direction of fan rotation. Fig. 8 is a 
photograph of the completed assembly on 
an engine, and Fig. 9 is of the fan rotor 
proper. The pre-twisters are adjustable 
from 45 deg. counter to 45 deg. with 
rotation. The pre-twister assembly, in- 
cluding blades, is cast magnesium, and 
the fan blades are again Micarta, per 
Keller method, installed as previously 
described, though shorter and more closely 

breakaway from the blades of a Keller 
designed airfoil fan at high attempted 
pressure coefficients can be eliminated 
by not permitting the relative velocity w 
(Fig. 10) through the blades to slow 
down as it normally must do according 
to the geometry. Instead, Schicht holds 
that w 1 leaving the blades should be main- 
tained equal to the entrance value Wt by 


Fig. 19. Data obtained from Wright Aero- 


reducing the radial height of the blades 
along the path. 

Then, says Schicht, the lift coefficient 
or curvature of the blades can be enor- 
mously increased and more energy can 
be put into the air without separation. 
As the velocity diagram indicates, this 
means that virtually all the energy appears 
as velocity Ci, and if static pressure boost 
is desired, efficient diffusion must follow, 
as in supercharging. For our purpose, 
then, if some “Schichting" is found nec- 
essary, its degree should be compromised 
with the pressure coefficient (boost for a 
given speed) and static pressure boost 
planned. We have since found that a 
small degree of “Schichting" goes a long 
way, if done properly. 

In 1941 Dr. Frank Wattendorf pub- 
lished a short treatise on fan blade design 
in which, even without "Schichting," he 
demonstrated actual test points which re- 
flected, again on a total-pressure basis, 
pressure coefficients substantially higher 
than the Keller limitations imply can be 
obtained in a single axial fan stage. 
Keller finds that the minimum spacing of 
blades must not reflect a chord/pitch 
ratio of over 1.1 and, simultaneously, that 
the maximum lift coefficient expected of 
airfoils must not be over 1.0 on an 
infinite-aspect-ratio basis. Wattcrdorf 
found he could go to chord/pitch ratios 
of at least 2.0 (we have since found that 
this depends a good deal on the entering 
blade angle and pressure coefficient) by 
lining up the leading and trailing edges 
of the blades with the entering and leav- 
(Tum to page 297) 
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This Aircraft Heater 
Won't Blow Out 


By ED. C. POWERS, Surface Combustion. Toledo. Ohio 

Whatever the areobatic angle and despite frigid-air blasts and 
high-pressure dives, this unit is designed to keep operating — for 
maintenance of full crew and equipment efficiency. 


W denly passed from the experimen- 
tal to the routine stage at the be- 
ginning of the war, the air forces needed 
a compact heater that could be relied upon 
to combat severe stratosphere cold. It 
had to weigh less than 25 lb. 

Air at 30,000 ft. is so thin that nothing 
will burn there in conventional fashion 
because of insufficient oxygen. To pro- 

crammed into a small space, as in the 
cylinder of a supercharged engine. While 
this problem was being solved, it was re- 
membered that the heater also had to 
operate at ground level, be capable of 
being lighted in a blast of frigid air, stay 
lit in a long dive when the air pressure 
suddenly builds up to five times what it 
was, and operate unfailingly at slow as 
well as high speed and at any angle. 

The Janitrol aircraft heater was devel- 
oped by Surface Combustion engineers 
to meet these requirements. This heater 
operates on the principle of a whirling 
flame, produced by introducing air into 
the cylindrical combustion chamber tan- 
gentially to its inner surface. It is now 
being installed in such planes as the Doug- 
las C-54 Skymaster, North America’s B- 
25J Mitchell, Curtiss-Wright's C-46 Com- 
mando, the Douglas A-20 Havoc, the new 
Budd RBI Conestoga, the Grumman TBF 
Avenger the Douglas SBD Dauntless, the 
Canadian Vickers PBV Canso, the North- 
rop P-61 Black Widow, and others. 
Ignition is continuous because the flame 
(Tun to page 264) 
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Hole Piercing 

Proves Faster— and Cheaper 

PART II 


I n the first article of this series it 
was explained how Glenn L. Martin 
Co. gets significant economies by (1) 
punching (piercing) rather than drilling 
rivet holes, and (2) by use of automatic 
machines that insert and drive the rivets. 

Wherever possible, the whole sequence 
of operations, including dimpling, when 
required, is performed in Erco machines. 
Small to medium sized assemblies, are 
handled along belt conveyor lilies as pre- 
viously described. 

For larger assemblies and extrusions 
(dealt with here) the same basic methods 
are applied, but even greater economies 
are realized, since the number of rivets 
per piece is larger. Because of the sizes 
of the parts and assemblies, however, han- 
dling methods are different. In some 
cases, a "beam” Erco machine, having a 
box-like frame is employed in preference 
to an open-throat machine with C-shaped 
frame. Different methods of supporting 
the work are used. For the largest 
assemblies, no jigs are required. The 
accompanying illustrations show how the 


By HERBERT CHASE 

Major economies are achieved by avoiding the slow process of 
drilling, separate dimpling, and hand rivet insertion operations. 
Even piercing of holes in extrusions saves time. 
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Load Characteristics 
Of Cellulose Acetate Plastic 


PART III 



AVIATION, 



Fig. 17. Creep testing equipment. A 
is test specimen , B dead weights which 
impose tensile stress, C rod carrying 
weights, D grips with swivel ioint, E 
T-shaped brass strips of estensometer, 
and F cathatometer or traveling mi- 
croscope for measuring stretch of sped- 


diagram. Data plotted in Fig. 16 were 
adjusted to an age of 11,000 hr. 

Equipment for creep tests consisted of 
a steel rack from which 24 specimens 
could be suspended, calibrated weights 
used for loading specimens, measuring 
equipment for determining strain in each 
specimen, and a clock equipped with a 
counter to record elapsed time in hours. 

Fig. 17 shows a portion of the creep 
rack with apparatus set up for measuring 
strain of a specimen. The specimen was 
similar to tension specimen, Fig. lc, except 
that the width of the test section was 
0.31 in. As may be seen, specimen A 
was subjected to an axial tensile load by 
means of dead weights B. attached to the 
rod C. The specimen was held by grips, 
D, which contained a hook-and-eye type 
of swivel joint. This joint was provided 



in order to minimize possibility of bend- 
ing the specimen. 

The extensometer for measuring creep 
consisted of two T-shaped brass strips, E, 


clamped to the specimen with a traveling 
microscope (cathatometer F) for meas- 
uring displacement between fixed refer- 
ence marks on ends of the two brass 

Brass strips E were clamped to the 
specimen with compressed springs in order 
to keep the extensometer firmly attached 
to the specimen during the test, since a 
reduction of area of 30 percent might 
be expected before fracture took place. 

Measured distance between centers of 
the flat bars, to which the springs were 
attached, was considered to be the gage 
length of the extensometer. This was 
2 in. at the start of the test. 

Tests were started with eight specimens 
at the same time, but with different 
stresses ranging from SOS to 2,695 psi. 
Procedure in starting these tests was 
as follows : 

Weights, from 30 to 150 lb., were first 
supported on planks, blocked up in such 
a way that they could be used as levers 
to lower the weights quickly but gently 
until they were supported by the specimen. 
Before lowering the weights, initial ex- 
tensometer readings were obtained with 
the traveling microscope. Then the 
weight was lowered on the first specimen, 
the extensometer was immediately read 
again, and the time was recorded. The 
difference between the strains computed 
from these two sets of readings was the 
elastic strain. Any further increase in 
strain was the result of creep. The 
remaining seven specimens were treated 
in the same way. 

After all eight tests had been started, 
strain and time readings were taken at 
intervals, which for the high stress tests 
were from 2 to 12 hr. until fracture. Low 
stress specimens were read about every 
two days for a month, then every one 

All specimens were weighed both before 
the start of the test and after fracture 
to ascertain any change in weight which 
might have occurred. 

Results of seven of these eight tests 
arc shown in Fig. IS, where creep is 
plotted against time. Creep, as usually 
defined, is total change in length (includ- 
ing elastic stretch) between gage points, 
located on the cylindrical portion of the 
specimen, expressed as a percentage 
of the original distance between gage 
points. For the sake of clarity test data 
at S05 psi stress were omitted, since 
there was no measurable creep at this 

From Fig. 18, it is evident that inter- 
mediate stresses (2,008 and 1,690 psi.), 
resulted in an initial rapid rate of creep 
at a nearly constant rate (referred to as 
first stage of creep) followed by a transi- 
tion region (referred to as second transi- 
tion) and then another nearly constant 
rate of creep (referred to as second stage 
of creep). It is evident (Fig. 18) that 
rate of creep is much slower in the second 
stage than it is in the first. An exami- 
nation of Fig. 18 shows that the second 
stage is practically nonexistent at the 
higher stresses (2,305, 2,505, 2,695 psi.). 
Also for the low stresses (1,018 and 
1,320 psi.) the second stage either is 



Fig. 18. Creep vs. time diagrams for several stresses. 
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after 7,000 hr. of testing. 

When the data was plotted 

was found preceding first stage of creep. 
Curvature of this transition was concave 
downward for intermediate and low 
stresses and concave upward for high 

It was noticed that no final region of 
increasing rate of creep occurred, such as 
the “third stage" of creep in metals. This 
is probably because there is no localized 
reduction of area (necking down) just 
before fracture of this material, as there is 
for metals. 

After an elapse of 2,330 hr. (about 
three months) from the start of these tests 
two more specimens were started at 1,802 
and 1,900 psi. in order to obtain more 
information at intermediate stresses. The 
rate of creep of these specimens was much 
lower than was to have been expected 
on the basis of the first tests. 

The difference in behavior of these two 
sets of tests can only he the result of 
elapse of time between the start of the 
first tests and that of the second (aging) 
because all other conditions were held 
constant. All specimens were made at 
the same time from the same sheet of 
acetate, and they had been in the air- 
conditioned laboratory for the same period. 
By aging is meant a change in mechanical 
properties with time. Possible causes 
might be: Slow change in moisture 

content, residual solvent content or plasti- 
cizer, or perhaps further polymerization. 

In order to study this phenomenon fur- 
ther, tests of the remaining two specimens 
were started 5,260 hr. after start of the 
first test, at stresses of 1,690 and 1,900 
psi. The specimen used for the first 
test at 505 psi. was also changed to a 
stress of 2,305 psi. (The specimen had 
' creep at the 505 psi. 
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Fig. 22. Fractured specimens. Left: Circular 
cross section fatigue specimen. Center: 
Tension specimen. Right: torsion specimen. 
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Fig. 21. Effect of stress on time for fracture under constant load. 


for the first group but was greater than 
the rate of creep for the second group of 
specimens. No explanation is offered for 
this apparent reversal in the effect of 

Weight measurements of specimens of 
the acetate showed a decrease of about 
0.6 percent in weight during a period of 
creep testing of about 7,000 hr. 

Effect of Stress 

Influence of stress on the creep of the 
cellulose acetate is better shown by Fig. 
19 and 20. Fig. 19 shows a double 
logarithmic plotting of stress against rate 
of creep (for the first stage of creep). 
The rate of creep is obtained as the slope 
of the curves shown in Fig. 18 for the 
first stage, as defined above. It will be 


noticed that the data for the first group 
of tests, shown by the open circles, fall 
on a straight line, except at the two 
extremes where measurement of the rate 
of creep was uncertain. Data for the 
second and third groups of specimens are 
also shown by half-filled and filled circles, 
respectively. These data also fall on 
straight lines which are parallel to the 
first. 

Data, such as these, which yield a 
straight line on double logarithmic plotting 
may be represented by an equation of 
the form — 

where : 

(.Turn lo Rage 260) 
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BACKING UP THE PILOT 


N AVY Radio Gunners in planes like 
the famous Douglas "Dauntless” 
dive bomber play two vital roles. Not only 
do they operate radio and radar equip- 
ment, but effectively cover the rear with 
two 30-cal. machine guns . . . leaving pilots 
free to concentrate on their job of scoring 
direct hits. 

The skill and daring of these Navy 
Radio Gunners is largely responsible for 
the destruction of hundreds of enemy 
planes and ships. 

The success of a plane depends not only 
on its crew, but on faultless engine per- 


formance, and thousands of engines in 
military planes as well as in civilian air- 
lines depend upon Texaco Aircraft Engine 
Oil for reliable and economical operation. 
In fact . . . 

More revenue airline miles in 
the U.S. are flown with Texaco 
than with any other brand. 

Texaco Aviation Engineers will gladly 
help you, too, secure increased engine life 
with Texaco Aviation Products, available 
at leading airports in the 48 States. The 
Texas Company, Aviation Division, 135 
East 42nd Street, New York 17, N. Y. 



TEXACO Lubricants and Fuels 

FOR THE AVIATION INDUSTRY 


TUNE IN THE TEXACO STAR THEATRE EVERY SUNDAY NIGHT - CBS * HEIR WIN THE WAR BY RETURNING EMPTY DRUMS PROMPTIY 
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AVIATION'S MAINTENANCE SECTION 


How to Look After Those Aerols 


By EDWARD E. THORP 

With today's multi-ton airplanes hitting the runways at up to 200 
ft. per second, the mechanism that absorbs the jolt demands the 
highest type of careful attention. 


hough most mechanics are fa- 
miliar with the general construction 
of Aerols, the precise method 
whereby they absorb landing shocks is 
not so well understood. 

Three models— typical of those used 
on most planes— are shown in Figs. 1, 2, 
& 3. They all operate on the same principle 
(compression of air in the head and re- 
sistance of fluid to passage through a 
restricted orifice) except that one of the 
smaller types uses a spring instead of 

Referring to Fig. 4, which illustrates 
the Cleveland Pneumatic Tool Co.’s ten 

cantilever — that is, they carry all ground 
loads in addition to the weight of the 
plane— while others are compression only, 
with simply the weight of the machine 
carried by the Aerols, other stresses being 
taken by the framework of the landing 



Type I is a basic design, typical of all 
Aerols. Orifice plate (IS) allows a con- 
stant flow of fluid between chambers A 
and B during operation. On impact, pis- 
ton (3) moves into cylinder (1), forcing 
fluid out of B through orifice (10). This 
action absorbs most of the impact energy 
of landing and is dissipated as heat. The 
fluid compresses the air in the upper 
chamber until combined pressure and oil 
resistance equals the weight of the plane 

decreases, the air pressure causes the 
Aerol to extend, drawing the fluid back 



Type II functions in the same manner 
as type I, but added to it is a recoil valve 
(6, Fig. S) which has a snubbing action 
on the return stroke of the piston by per- 
mitting the fluid to return only through 



the small hole in the valve plate, thus 
changing oscillation periods and reducing 

i "'rype'l'll diRers°from° theflast design by 
having a metering pin (C, Fig. 5) which 
partly closes orifice plate, thus automatic- 
ally controlling fluid flow during the 
stroke of the piston. This action also 

of impact energy. 

Type IV. has the same action as type 
III but features addition of a plunger 
tube (17) which suspends the orifice 

length. 

Type V has no metering pin but is 
equipped with a recoil valve (4) giving 
the same snubbing effect as type II. 

Type VI is similar to type V with 

Type VII has the same action as type 
VI except that here the relief valve is 
located in plunger tube (17). 

Type VIII functions like type VII, but 
it has no plunger tube, the relief valve 
being located on recoil tube (19). 

Type IX has the same action as type 
IV, but it differs in that this design in- 
corporates a floating head (24) and oil 
relief valve in plate (IS). Effect is as 
follows : Air pressure is not effective dur- 
ing whole stroke, since air is carried only 
above head (24). After head (24) con- 
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tacts stop (25), further extension de- 
pends entirely upon gravity. To facili- 
tate this a relief valve is placed in plate 
(15) . Air pressure only comes into action 
during the end of the compression stroke, 
when taxiing and while in static position. 

Type X functions much like type IV. 
Here, however, a helical steel spring (16) 
takes the place of compressed air in the 
cylinder. 

To remove an Aerol, deflate tire and 
remove tire, wheel, and brake. Make 


sure that all air has been removed from 
Aerol by depressing valve core until all 
hissing has ceased. Serious accidents may 
occur if this precaution is not observed. 

To install, first fill Aerol (in vertical 
position with piston fully compressed) 
using Aerol mineral oil, “Univis 40,” or 
"Intavo Servo Fluid," as specified by 
the makers and with conformation to 
Army or Navy specifications. 

To expel air. move piston through 
full stroke two or three times, then re- 


check oil level, refilling to level of filler 
plug hole if required. Then replace valve 
assembly. 

Attach Aerol to airplane and install 
tire, wheel, and brakes. Inflate tire. 
Then to inflate Aerol, place plane in a 
hangar, where wind or propeller slip- 
stream will not affect it. Full normal 
load should be applied while inflating. 
For this purpose only air should be used 
because bottled gases are subject to 
danger of explosion from sudden heat 
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At Hoosier Airport 

They LIKE Problems 


The $64 question — how to get 50 planes in one hangar — and many 
other perplexing riddles were met and solved at this Indianapolis 
airport. Just credit Bob Shank. 


H oosier Airport consists of 80 
acres of level land near Indiana- 
polis, a whole flock of Piper 
trainers — and Bob Shank, "the brains” 
and owner. 

Note the Cuft’s-eye view offered by our 
first photo. This airport stretches out 
from the Chicago highway, just outside 
the city limits. The planes are all owned 
by the field organization, which is at 
present operating as part of the pilot in- 
doctrination program. Entering the field 
from the highway (seen at the left) by 
means of a lane dimly visible in the 
photograph, one finds a parking lot be- 
tween the two large hangars. Next to 
the hangar and beyond it is the office 
building, and adjacent arc plane storage 
sheds and shops. 

The buildings are constructed around 
three sides of a square so that, in windy 
weather, planes will be protected prior 
to being pushed into the hangar, an opera- 
tion which may be performing through 
side doors when conditions render open- 
ing of front doors inadvisable. A neat 
trick to beat the weather man. 

The lineup of planes in the picture was 
not for exhibition purposes. They are 
entirely too busy at this spot for showing 
off for visitors. That straight alignment 
is practically automatic, each plane having 
its own concrete blocks (Fig. 1) on 


which the wheels are placed. Result: 
Easy and accurate spacing, without jockey- 
ing, shouting, or waving of arms. Student 
pilots find that the usually difficult job 
of taxiing into line is simple when they 
have the concrete blocks to shoot at, and 
tattered wing tips are virtually eliminated. 

Problem of airplane storage and hangar 
space presented real difficulties when the 
pilot training program suddenly crowded 
the field with planes. There was little 
chance for obtaining materials and even 



less likelihood of finding men to build the 
hangars. So the structures on hand had 
to be “stretched”. 

How this was done is shown here in 
two photos. An assistant raises the tail 
of the plane until it overbalances and tilts 
forward. He then prevents too much 
tipping by holding the tail by means of a 
short rope looped round the tail wheel. 
The rubber-tired dolly is then rolled in 
front of the tilted plane and the swiveling 
L-shaped pin (shown cioseup in sketch) 
is inserted into hollow propeller shaft 
Weight of the plane is taken by the dolly, 
and the swiveling pin permits it to be 
wheeled into any position. The planes 
are stacked up as shown in our hangar 
view, with a padded V-blocks under the 
hubs of the horizontally turned propellers. 

Lost space is reduced to about 6 in. 
between one planes' cabin roof and the 
next one’s bottom. Sidewise the wings 
overlap as closely as the struts permit. 
This system — simple when you see it — 
enables SO primary trainers to be kept 
in a hangar 86 ft. wide and 128 ft. deep, 
using only 220 sq.ft, per plane bench and 
tool space being included in this figure. 

Servicing and maintenance are always 
major problems in flight schools, where 
a g'ven number of planes must take off 
within a certain period. Tools and testing 
equipment are almost impossible to obtain, 
due to the needs of an evergrowing AAF 
and of the manufacturers who supply 
them. Therefore, when equipment could 
not be done without, it had to be made. 

Here are some of the more notable 
results of the campaign which licked 
priorities : 



15 ” 


Thirty planes where 10 stood before. ■ When the other 20 come in, there will still 
be plenty ot room. In this 86 x .828. hangar there's no housing problem at all. 


no 
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Hoosier Airport, with a lineup of planes that would look good on this airport in 1928. It is one ot the best examples of what can be 

any AAF Held. Bob Shank (insert) pilot license No. 1488, Early accomplished as a result of the combination of private initiative 

Bird, and World War I Byer, with over 6,000 logged hours, started and the facilities of an excellent flying Held. 

An hydraulic press was badly needed 
for work too heavy for the regular arbor 
press. A junk yard supplied several 
lengths of channel steel, which were 
welded together (as shown in Fig. 2), 
then fastened into two nondescript base 
castings obtained from the same yard. 
An ordinary auto hydraulic jack supplied 
the necessary force, and the whole job 
only cost about as much as the freight 
on a “store" machine. Power is ample 
for the small engines used, and adjust- 
ments for height arc made by raising 
or lowering the sliding cross member. 
This part has the end-adjusting holes 
drilled off center, so that close adjust- 
ments may be made merely by turning 
the beam so that the opposite side is upper- 

For testing Eiscmann magnetos used 
with the Franklin engine, a fixture was 
made for use on the slide-rest of a 
South Bend lathe. As shown in Fig. 3, 
the vertical plate carries four spark 
gaps, set into a glass tube. Lower side 
Rubber-tired dolly to lead a Cub around by the nose. With this device, one man can haul is grounded while the upper is con- 
a plane anywhere, in or out of the hangar. nected to the four secondary wires of the 
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Fig. 2. Today this is an indispensable hy- 

a few months ago. Offset holes in cross 
member allow close adjustment, and power is 
provided by hydraulic jack set in fable. 


magneto. The magneto itself is attached 
to the steel plate (left in sketch) being 
located by the two studs welded into the 
plate. A magneto coupling is attached 
to the lathe chuck, and the wood base of 
the test stand is clamped down onto the 
saddle of the slide-rest. 

This makes a simple, yet complete, 
test stand, without the necessity for using 
another hard-to-lind electric motor. 

For run-in tests and adjustments, the 
rear section of a cracked-up plane is 
used as an engine stand. As can be seen 
in Fig. 4, two front wheels have been 
attached by welded arms, coming far 
enough forward to enable the crossbar 
between the axles to serve as a guard 
when the propeller is turning. 

The rubber tires of the front wheels 
form excellent shock absorbers, insulating 


'sfee/ p/afe 

Fig. 3. Magneto tester fits onto lathe, which 
provides motive power and saves hunting tor 
a scarce motor. Spark gaps are in gloss tube. 

from the floor without the necessity 
for an expensive and clumsy foundation 
for a stationary test stand. The method 
of attaching the engine is noteworthy. 

Across the front of the 1-in. angle frame 
at the “business end" of the stand, is 
welded a joggled strip of heavy steel. 
The cross angle of the engine mount is 
hooked over this strip and holds the 
engine securely, even when revved up. 
To guard against possibility of side mo- 
tion from vibration, a small bolt is in- 
serted into the engine mount near each 
lower corner of the angle frame. The 
stand has a complete engine instrument 
board and a fuel tank with capacity for 
a fairly long run. The rear wheel can 
be immobilized during tests, and an 
anchor cable is also attached to the 
frame back for the same purpose. 

Sparkplug-hole threads in cylinder 
heads are frequently damaged or need 
replacement after wear. Setting up for 
drilling and tapping, by ordinary drill 
press methods, is slow and exacting work, 
and sometimes the necessary time is not 
to be had. So the jig shown (Fig. 5) 


was devised and this hitherto long and 
complicated job became easy. 

The large steel plate is drilled to clear 
the valve springs, also for fastening down 
to the studs used for holding the valve 
rockers. The smaller portion of the 
plate is bent downward until it is at 
right angles to the center line of the 
sparkplug hole. The hardened bushing 
is threaded in place for guiding a J-in. 
pipe tap drill in a portable electric drill, 
which cuts out the old threads and leaves 
a hole the right size for retapping for the 
bushing. 

Another bushing, which fits the shank 
of the tap, is set in place and the tap 
is used to thread the hole. A collar 
is attached to the upper portion of the 
threads on the tap with which the bush- 
ing is threaded and serves to turn the 
bushing into the hole until the collar scats 
on the cylinder casting, at which time the 
bronze bushing is firmly held by the 
tapered pipe threads. Another tap, also 
with a shouldered portion, is then used 
to clean out the sparkplug hole threads to 
complete the operation. The bushing is 
(Turn to page 259) 






old pistons are now part of machine which 
removes shoulders which they formerly wore 
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H andle, socket-wrench, impact- 

driven - SCREW - AND - NUT - LOOS- 
ENER," is the imposing name given 
to a manually operated tool to be in- 
cluded in AAK kits and sets, following 
its development by the Miscellaneous 
Branch Equipment laboratory. Material 
Command, Wright Field, Dayton, Ohio, 
for the purpose of removing screws, 
bolts, and nuts seized because of high 
torque installation or corrosion. 

The tool also enables the mechanic to 
remove damaged or burred screws, be- 
cause its action indents the screw suffi- 
ciently for removal. 

Essentially the new tool operates simi- 
larly to the spiral-ratchet-action screw 
driver known as the Yankee, except that 
the handle is shorter, made of metal, and 
the rotation is accomplished by a ham- 
mer or mallet blow on the handle, in- 
stead of by pushing it down by hand to 
obtain action on the ratchet. It is equipped 
with a n'it-in. male square drive to which 
can be fitted screw driver bits and sock- 
ets now allotcd to AAF mechanics. 

To remove a stubborn screw or bolt, 
the mechanic pounds the handle of the 
tool, then the drive rotates with sufficient 
force to loosen the seized fastening. 

Action of the tool eliminates cam- 
ming, the cause of damaged screwheads, 
since the hammer blow forces the bit 
firmly in the recess of the screw. Im- 
portance of the device may be appre- 
ciated — especially if the problem of a me- 
chanic who has to remove the de-icer 
boot from one wing of a B-17 is con- 
sidered. He has to remove approximately 
1,000 screws, at least 1 percent of which 
will be seized by corrosion. If he dam- 
ages a screw head he is confronted with 
the additional work of drilling, extract- 
ing, and tapping for an oversized replace- 


The loosening tool is regarded as a 
valuable addition to the mechanic's kit — 

for preventing damage to screw heads 
and to airplane skin. 

In a recent service test, a Wright Field 
mechanic, using the new loosener, re- 
moved more than 50 No. 10/32 screws 


B-26. These i 


To describe the tool more completely, 
it consists of a metal barrel, knurled to 
fit the hand, and a shaft operating within 
the barrel by means of a helical spline 
which causes the shaft to rotate 45 deg. 
counter-clockwise for * in. axial stroke. 
The shaft is spring loaded and normally 
remains extended. It terminates in a 
rti-irl.-sq. drive to fit either of two hold- 
ers accommodating standard bits and bolt 

Hammer or mallet blows on the head 
of the barrel create a turning force on 
the shaft, which loosens the screw while 
preventing damage to its head. 


AAF Devises All-Purpose 
Loosening Tool 
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LONG LIFE 

For Your Wooden Props 





Max. tor fish mouth Joint — -*j^ 



After blocks are made and tested for 
fit on surface, glue surfaces of both 
blade and new lamination, using cold- 
setting resin glue conforming to Army 
specification AN-G-8. Clamp and leave 
under pressure for time recommended by 
manufacturer of glue. 

Allow glue to season for three or four 
days, then taper ends of new lamination 
so that planer will only cut surface near 
hub. If this is not done, it will be im- 
possible to prevent propeller from tipping 
when in planer. 

Carve down new lamination to match 
curve of blade. If more than 30 percent 
of radius from center, templates should 
be used. These should be measured from 
blade before old lamination is removed, 
unless an identical propeller is available 
from which they may be copied. 

Bore new lamination and chamfer edges 
of holes. Sand with No. 2/0 sandpaper, 
and varnish with three coats. 

Dents and scars which do not impair 
safety may be filled with a mixture of 
glue and fine, clean sawdust, provided 
the cavity is of such shape that it will 
hold the repair securely. The repair is 
then sanded and finished in the same 
manner as the rest of the blade. It is 
extremely important that all dirt and 
loose particles be removed before the 
filler is applied. Inlays may be applied 
if they conform to conditions shown in 
Fig. 7. 

On normal types of blades the repair 
should not exceed 20 percent of chord 
in length and 12 percent of thickness 
in depth. On thin blades and at tip depth 
should not exceed 5 percent. 

Grain of inlays should run lengthwise 
of blades and should have butt, scarf, or 
fishmouth joint, the last being the most 
preferabie and the butt least. Number 
of inlays should not exceed one large, 
two medium, or four small per blade 
and should not overlap by more than 2S 
percent of length of inlay, when on 
opposite edges. 

Narrow splinters broken from trailing 
edge may be sandpapered smooth and 
rcfinished, reducing both blades by the 
same amount to keep balance. Least 
possible amount of material should be 
removed, consistent with smooth fairing 
of edges. 

Constant bending of the blade under 
working stresses would normally cause 
cracking of tipping. To obviate this, 
sawcuts are made at several points, so 
that the cracks may take place there 
rather than at screw holes. If it is noticed 
that the openings have separated more 
than A in. it is a sign that creeping has 
taken place and the tipping must be 
replaced. 

Small dents may be filled with solder 
and smoothed. If tipping is raised, it is 
a sign that the wood has swelled from 
dampness. Here, tipping should be re- 
moved, the blade dried and refinished, 
and new tipping applied. If the lead- 
ing edge of tipping shows deep bruises 
or bends from striking objects while in 
motion, the tipping must be removed 
for examination of the wood beneath. 

To apply new tipping, flatten out old 


IT# 
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tipping and use as pattern for new one. 
Material is sheet brass or Monel metal, 
.021 thick (Fig. 8). From centers of 
screw holes on blade, mark pencil lines 
chordwise to act as a guide when drill- 
ing holes in new tipping, since new 
holes must not be drilled in blade. Bend 
metal over edge of blade, keeping same 
amount on both sides of edge. Use old 
tipping marks as a guide. If slight waves 
appear, disregard them, for they will be 
eliminated later. Bind metal to blade 
with strong rubber tape, 4-in. wide and 
i-in. thick in 4-ft. lengths, being care- 

Tap metal down onto leading edge 
with a rubber mallet, then flatten down 
onto blade using a weighted backing 
block fitted with a leather pad to bear 
against the back of the tipping. Check 
to see that metal has not moved, then 
mark out holes with center punch, using 
pencil marks as a guide. Holes will be 
about 1 in. from edge of metal. Remove 
metal, drill, and file off burrs on inside. 
Dean out old holes in blade with a drill. 

Cut or saw slots in metal, obtaining 
location from old part Fasten in place 
with rubber tape. Dimple holes into 
blade with center punch (Fig. 9) so that 
screws or rivets will not be more than 
A in. below surface. Insert screws one 
size larger than previously, or if rivets 
are used, place rivets with countersunk 
head on flat or back of propeller blade 
(Fig. 10). Using a bar pointed to fit 
rivet heads, head up all rivets (Fig. 11). 

Cut a hardwood block, shape of tip, for 

(Turn to page 251 ) 



Fig. 13. Propeller balancing vibromeler. Side 
motion of card gives illusion of a central 
inverted "V" of varying height, which can he 
measured on cross lines, thus providing a 
simple means of comparing effect gf different 
balance weights, 
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Hot-Doping Problems 

Solved by New Plastic 
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Northrop's Tubing Cutter 

• Many thousand short lengths of small plastic tubing were 
required by the electrical department at Northrop, but cutting 
by hand proved very expensive. Hence, Sam D. Carter 
planned machine shown here in which a solenoid is used to 
operate a knife automatically when tubing is pushed through 
to cover far enough to close an electrical contact. Photograph 
shows box closed with plastic tubing through guide (right). 
Sketch shows lid open with mechanism fastened to it Sole- 
noid is at left, retracting spring in center, and diagonal-cutting 
knife at right. Contact plates are at extreme right over end 
of plastic tubing (shown sticking through lid). 



Guide for Extrusion Power Roll 

• Lyle Swanson, of Northrop’s sheet metal de- 
partment, developed these die-shaped guides to 
replace old roller type guides which burred up 
edges of angle used in making firewall rings. New 




guides have free vertical movement but are held 
to close tolerances horizontally. Photograph 
shows Mr. Swanson employing guides for bending 
firewall rings. More than 130 man-hours per 
month are reported saved by this device. 
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Handy Airplane Tow Car 

• Ryan Flying School built this tow 
car from an old Model A Ford Chassis. 
Cost was about $120. Rear axle was 
moved forward 29 in. and drive shaft 
cut off to fit. Sliding hitch (as shown 
in drawing) was used so that tow bars 
could be moved forward when not in 
use, thus both shortening over-all 
length and preventing bars from drag- 




Ryan Gas-Truck Boom 

• To enable women workers to service 
airplanes on the line with a minimum 
of heavy lifting, Ryan School of Aero- 
nautics uses this combined oil and fuel 
boom which permits refueling and oil- 
ing with least possible effort. Boom is 
fitted with leak-proof swiveling joints, 
and gas and oil flowmeters in truck 
cab enable driver to record amount 
with which each plane is serviced with- 
out leaving his seat. Additional ad- 
vantage is that truck can drive a safe 
distance jn front pf parked planes. 



ISO 
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Filing Fixture 

• A leading manufacturer uses this small work- 
supporting device to enable workers to dispense 
with a vise when articles are irregular in shape. 
Tool consists of a circular base into which is 
fitted a bent, shouldered rod. Small end of 
rod supports work, while shoulder prevents it 
from slipping too far along rod. 



USAAF Sergeant 
Builds Fastener Tool 

• Requiring a tool for Rivnuts, an Air Force 
Sergeant at Wright Field invented this de- 
vice. It has since been widely adopted in 
AAF. Top adjustment closes collet on screw 
center of Rivnut, while side handles may be 
brought down to position shown for expand- 
ing fastening. 



Round Stock Lifter 

• Westinghouse uses this handy tool 
for lifting round rods in a vertical posi- 
tion. Cam shaped rockers A have 
toothed sides which engage with rod 
when ring B is slipped over end as 
far as is permitted by stops C. Clevises 
D serve both to lift rod and also to 
apply pressure which causes teeth to 
grip material. 
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Air Gun Forming . Clamp 

• Mitchell A. Skaff of Northrop devised 
this method of forming flanged parts, thus 
stepped up production 500 percent. Clamp 
holds an ordinary rivet gun, which forces 
work against form block beneath it as fast 
as material can be passed through. Since 
both hands may be used for holding work 
and gun does not require handling, prac- 
tically all waste motion is eliminated. 



How G.E. Pulls Dowels 

• Tool (Fig. 1) for pulling dowels without damaging 
work was devised by Samuel Solini of General Elec- 
tric. It consists of a nut into which has been inserted 
a ball bearing, the whole being mounted on a sleeve 
long enough to permit withdrawal of pin. 

Dowel is first drilled and tapped to same size as 
squareheaded screw,* which is then forced outward 
by turning down ball-bearing nut. By this means, 
even badly rusted dowels may be removed without 
trouble. 

For removing smaller dowels, Francis Barton, 
employee of same firm, devised tool (Fig. 2) which 
consists of a rod having a threaded sleeve and a slid- 
ing block. After sleeve is screwed down onto dowel, 
it is easily dislodged by a few sharp blows outwards 
against head of tool. 
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Stainless Steel Firewall 

• All American Aviation fabricated 
this stainless steel firewall in its 
Pittsburgh shops when rebuilding 
Stinsons used in pickup service. 


United Air Lines' Tube Holding Jig 

• This fixture for holding tubing or round stock, was 
welded from scrap metal by a mechanic at United 
Air Lines’ Cheyenne base. Designed to fit miter cut- 
off attachment of Doall machine, it will hold tubing 
securely for adjustment and cutting. It also permits 
economical use of very short lengths of tubing. 



SWA Builds New Ring Grinder 

• This piston ring grinder, fashioned entirely from 
scrap, has more than quadrupled per-operator pro- 
duction at Southwest Airways’ overhaul depot, 
Phoenix, Ariz., according to Harry Barnes, engine 
superintendent, who designed unit. Formerly ground 
by hand honing at rate of li sets a day, rings are 
now turned out at rate of six sets daily 
Grinder has a table of jr-in. boiler plate mounted 
on f-in, cold rolled steel. Carried on blower bearings, 
it is driven by a i-hp. heavy duty electric motor. 
Rings are snapped in a holder made from an old 
piston skirt, then held against table’s grinding surface. 
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Graphic Solutions 
To Celestial Avigation 


By B. MATTSON COMPTON 

Aviation Director, City , Schools, Ogdon, Utah 



Location of true hub is not always convenient. Frequently, how- 
ever, any hub can be substituted — as demonstrated here — without 
impairing the accuracy of the graphical method of avigation. 


C hief use of celestial observations 
for avigation has in the past, been 
for determining the classical fix. 
However, greater familiarity with celes- 
tial methods point to wider utilization 
of this important aid to avigation. 

Here, the writer's purpose is to pro- 
pound certain formulas which, when 
added to the material contained in the 
article by Capt James B. Rea (page 176 
Mar. Aviation), will increase the scope 
of its application. 

Fig. 1 illustrates the general construc- 
tion, using graphical methods exclusively 
in determining the correct time to make 
a latitude check and track check. Lati- 
tude is checked when the body makes 
upper transit and is therefore on the 
meridian. Track is checked when the 
body is abeam the track. 

Note that, in this method, the true hub 


is used only as a device for obtaining 
an approximate to the abeam position; 
therefore, if another method is evolved 
for determining the time of the abeam 
position, it is not necessary to obtain 
the true hub at all. 

As was earlier illustrated in Capt 
Rea’s article, our Fig. 2 shows that a 
true hub is not necessary in determining 
the time to make the latitude check. Any 
hub produced by using a sub-declination 
line also locates the meridian, where 
transit will occur, just as validly as does 
the true hub. This fact enables use of 
the graphical solution in the problem of 
finding the time to make a latitude check 
— even when the declination line of the 
body is off the plotting sheet and also 
when the true hub would lie off the 
sheet. No effort need be put forth to 
determine a true hub at all. The meridian 


that is passed through the hub cuts the 
track line and the declination line, giving 
positions to use in determining the time 
at which the flyer will be at that posi- 
tion on the track, or" the time at which 
the body will be at that position on its 
declination line. By using either, the 
resulting time would be the same, being 
the time to make your latitude check. 

The graphical solution to the problem 
of determining when the body is exactly 
abeam requires use of the true hub. If 
the true hub is off the plotting sheet, the 
method fails. Even if the true hub does 
lie on the sheet, often the graphical solu- 
tion is disagreeably inaccurate because it 
is at best an approximation. To over- 
come these handicaps, a mathematical 
formula has been derived for each of the 
four possible conditions under which the 
problem will generally occur, with ex- 
planation for the fifth possible condition. 
The mathematical method produces ac- 
curate results, particularly when the sex- 
tant or octant reading is not less than 
85 deg. and when latitude is not more 
than 60 deg. north or south (refer to 
Figs. 3, 4, 5, 6, and 7). 

The four general conditions, with 
formulas, are as follows: 

(1) Track having westward component 
and nearing declination line of the body 

(2) Track having westward component 
and departing from declination of the 
body 

( __ -b’cotat-A 
= n« - cot a (ns - n.) 

(3) Track having eastward component 
and nearing declination line of the body 

t _ - b' cot a - k 

— cot a (ns + Mo) — n, 

(4) Track having eastward component 
and departing from declination line of the 

b' cot a - k 
cot a (ns + n,,) -|-n c 

where I is the amount of time in minutes 
from the time of D.R. No. 1 position. 
If t is positive, add it to D.R. No. 1 
time; subtract it when it is negative. 
{Turn to page 191) 
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DOUGLAS SKYMASTER 


B.E Goodrich 




“NYLONS’! . . for the most important 
ladies in the world . . . 


N O, THIS ISN'T A STOCKING STORY. It's about 
tires... tires made with nylon. The "ladies" are 
sky queens. They're bombers loaded with every ounce 
they can lift — any one of the planes sowing devastation 
over the Reich. They're lighters, too — planes with ex- 
ceptional performance characteristics. 

Naturally, these airplanes are terrors on tires. A 
fighter really smacks the runway when it drops in at 
speeds up to 150 m.p.h. And a bomber— loaded to 
capacity— puts a terrific strain on tires when it has to 
taxi comparatively long distances from dispersal point 
to take-off strip. 

Ordinary tires — even the best— weren't designed for 
this kind of treatment. A new tire was needed — one 
that would be tough enough to stand this terrific 
punishment yet not be any heavier. Nylon supplies 
the answer. 

But it wasn't as simple as that. Although B. F. 
Goodrich research men long knew that nylon had 


great strength characteristics, it took months of pains- 
taking research to overcome its drawbacks sufficiently 
to make nylon airplane tires practical. 

Today, nylon tires are available— although still only 
for use where specifically requested by the Air Corps. 
And they are successful. Performance figures— com- 
parisons with cotton and rayon cord tires— are im- 
pressive. A good example is the B. F. Goodrich 6-ply 
Nylon Silvertown, which has 35% greater strength 
than the equivalent 8-ply rayon cord tire. Bruise-resist- 
ance is also much higher— up two to four times. 
Fatigue-resistance has more than doubled. 

Commercial and private operators will probably 
have to wait until victory before they can buy Nylon 
Silvertowns. But the performance these tires are giving 
in today's war zones under the toughest kind of oper- 
ating conditions proves they're well worth waiting for. 
The B. F. Goodrich Company, Aeronau- 


NYLON SILVERTOWNS PROVE THEIR TOUGHNESS 
BEFORE THEY TOUCH A RUNWAY! 


Can tires take the shock when an overloaded bomber 
hits a bump at high speed? This test says they can. Here 
a Nylon Silvertown is inflated with water under high 
pressure until the tire bursts. The dial records a com- 
fortable operating factor of safety for each tire type tested. 

| C OTTON 100 


Fatigue-resistance of nylon tire cords is greatly superior to 
that of rayon and cotton. That's why Nylon Silvertowns stand 
up under the toughest kind of operating conditions. The chart 
here graphically shows this important nylon advantage. 


A waz p&i 'ce 


B.E Goodrich 


FIRST IN RUBBER 








Plane Facts 

ABOUT THE 

RIVNUT 



. . . Unique blind fastener that serves as rivet, as nut plate for attachment ... OR BOTH ! 





New illustrated folder . . . 



Get the facts. ..fast. ..by writing 
today for this concise, newly 
edited folder. Gives full data on 
types, sizes, grip ranges, instal- 
lation procedure. For your free 
copy, write to The B. F. Good- 
rich Company, Aeronautical 
Division, Akron, Ohio. 
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Air Schools Lay Pattern 
For Postwar Traffic Technique 
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SPECIFY TRU'LOC TO MAKE SURE 
THAT YOU GET THE ORIGINAL SWAGED TERMINALS 


As the aircraft industry developed, American 
Chain fit Cable Company, Inc., instituted a con- 
tinuous program designed to actually anticipate 
demands that would be created by advances in 
aircraft design. 

This program has already produced Center Pull 
Loop Fittings for secondary controls, Ball-Type 
Swaged Terminals and Ball with Strap Control 
Terminals — to mention but three of its concrete 
results. 

It was — and is — a definite part of the program 


to develop the so-called "standard" sleeve-type 
swaged terminals so that in dimensions, swag- 
ing qualities, final strength and finish they would 
always be right on the beam. These swaged 
terminals were originated and patented by the 
American Chain fit Cable Company, Inc. — and 
it might be worthwhile to remember that when 
you specify TRU-LOC you get Swaged Terminals 
that represent the greatest experience in the 
industry with them. For complete data and illus- 
trated bulletin, address our Detroit office. 


AUTOMOTIVE AND AIRCRAFT DIVISION 

6-235 General Motors Building, Detroit 2 
AMERICAN CHAIN & CABLE COMPANY, Inc. 

BRIDGEPORT, CONNECTICUT 
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Robot Engine-Tutor Talks Back 


Vhen engine-starting precc 
nechanical teacher "lets lo 
ively — with terse lessons w 
lovice doesn't soon forget. 


en't observed, this novel 
i verbally and demonstra- 
te crimes. And the erring 



HYDRAULIC POWER 

for Lockheed constellation 



Aulnniatically delivers 
volume required liy 
hydraulic system 


} Automatically 
maintains pressure 
regardless of volume 
and engine speed 


Four engine-driven Vickers Variable Volume Piston Type 
Pumps supply the hydraulic power for the booster system and 
the main hydraulic system on the Constellation. An integral 
part of this pump is a pressure control device that automati- 
cally and continuously maintains, the desired pressure inde- 
pendent of varying volume demand and of engine speed. 

This Vickers Pump automatically delivers the volume of fluid 
required by the hydraulic system. When the requirement de- 
creases, tile stroke of the pistons is shortened; when more 
volume is needed, the piston stroke is lengthened. Never is 
an excess of fluid pumped. The pump maintains full pres- 
sure in the system at all times with very little horsepower. 
The variable volume pump eliminates the necessity for the 
conventional accumulator and unloading valve required when 
a constant volume pump is used. The variable 
volume pump is recommended when hydraulic 
power is used continuously during flight . . . 
as for the flight control booster system. 

As shown by performance curves, volumetric 
cfhoiency and overall efficiency are very high. 

Maximum recommended operating pressure is 
1700 psi and maximum recommended speed is 
2700 rpm. Maximum hydraulic horsepower 
output is 15.0 hp at 2700 rpm. The range in 
pressure necessary to cut volume from maxi- 
mum to zero can be varied to suit requirements. 

The maximum pressure is readily adjustable. 


PzctHded fa/ 

Vickers 

VAHItllLF VOLUME 

PISTON TYPE PUMPS 



Vickers Incorporated 

1462 OAK MAN I10ULEVARD 

DETIIOIT 32, MICHIGAN 


ENGINEERS A N II R II I L D E B S OF OIL H Y II II A II L I C EQUIPMENT SINCE 1021 


AVIATION'S SKETCH BOOK OF DESIGN DETAIL 
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The “Jesse James” goes a-gunning 


... outrunning 
anything it can't 
outshoot! 

No wheels go along just for the 
ride on these tough M8-’s, nick- 
named the "Jesse James”. Nor- 
mally, the four rear wheels supply 
the drive. But in tight spots the 
front wheels go to work, too . . . 
and the M-8 develops the agility 
of a range pony! 

The transfer case and transmis- 


sion that give the M-8 this surge 
of six-wheeled power are huilt by 
the Warner Gear Division of Borg- 
Warner. These important units are 
among a hundred Borg-Wamer 
war items . . . every one built to 
the basic principle . . . "design it 
better — make it better”. 

Almost every American bene- 
fits every day from the application 
of this principle . . . for Borg- 
Warner has long played an impor- 
tant role in peacetime production. 

All of the many Borg- Warner 


divisions are concentrated today 
on the task of giving our fighters 
the finest ... to help bring our 
boys back safely and soon. 


Partners with the Aviation in- 
dustry in peace and war, Borg- 
Warner supplies these and other 

HYDRAULIC, VACUUM AND FUEL PUMPS • CAMUIETORS 
REDUCTION AND PROPELLER 6EARS - EN6INE PARIS 
UNIVERSAL JOINTS • AIRCRAFT CONTROL CHAINS 
AIRCRAFT CLUTCHES • HELICOPTER TRANSMISSIONS 



BORG-WARNER 



Peacetime makers of essential operating parts forthe automotive, aviation, marine and farm implement industries, 
and of Norge home appliances ■ ■ ■ these units which form the Borg-Warner Corporation are today devoted exclusively to the 
needs of war: borg & beck • borg-warner international • borg-warner service parts .calumet steel • Detroit gear aircraft parts • 

DETROIT VAPOR STOVE • INQBRSOLL STEEL & DISC • LONG • MARBON • MARVEL-SCHEBLER CARBURETER • MCCULLOCH ENGINEERING • 
MECHANICS UNIVERSAL JOINT ■ MORSE CHAIN • NORGE • NORGE MACHINE PRODUCTS • FESCO PRODUCTS • ROCKFORD CLUTCH • SPRINC DIVISION • 
WARNER AUTOMOTIVE PARTS • WARNER GEAR 
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• You’ll get any crating job done 
foster and better with SKILSAWS and 
SKILSAW DRILLS— just as they do at 
Shappert’s, busiest crating contractors 
in the Middle West. 

You can take these SKILSAW 
TOOLS right to the job — save time, save 
material handling, save manpower. Cut 
the lengths and widths you need on the 
spot. Drill lead-holes for screws and bore 
for bolts as the ends and sides go up. 
That’s the way to speed all crating jobs. 

Your distributor will gladly dem- 
onstrate the models of SKILSAW TOOLS 
best suited for your work. Call him today! 


SKILSAW, INC. 


SKILSAW 

TOOLS! 
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TUNE IN AUTO-LITE'S GREAT RADIO SHOW "EVERYTHIN! 


BOYS"— EVERY TUE! 


The “Grasshopper” . . . the smallest 
of all U. S. military planes . . . earned 
its name in action. Flown by an 
artillery officer, it hops up from a 
cow pasture or a runway made by a 
bulldozer, climbs its scant one or 
two thousand feet and hovers to di- 
rect the fire of the artillery below. 
If attacked, it can swoop down to 


Wire and cable have helped to give 
the “Grasshopper” the dependa- 
bility to carry out its job . . . ' 

ignition . . . instruments . . . radio. 
Every type of wire and cable manu- 
factured by Auto-Lite for modern 
aviation meets the rigid demands of 
this exacting industry. We have had 
numerous requests for Form No. C- 
503 covering Steelductor Cable, and 


safety, hug the ground and hedge- Form No. 838 on Low Tension C 
hop back to its Artillery base. Write for your copies today. 


AUTO-LITE 
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Of Injection Molded Plastics 
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What Price Stocks 
Now That Cutbacks Are Here? 
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UNITED STATES RUBBER COMPANY® 

mo SIXTH AVINUE ■ ROCKEFELLER CENTER • NEW YORK *0. N. Y. 


UILD 



Even with the most exacting care in 
specifications and manufacture of air- 
plane tires and tubes, combat conditions 
often develop weaknesses that must be 
corrected; improvements that should be 
made to give our fliers greater effective- 
ness and greater safety. Through reports 
from combat zones called R.U.D.M. 
(NAVAER-4112) the Navy Bureau of 
Aeronautics at Washington is kept con- 
stantly in touch with all problems. When 
these reports are received, they are im- 
mediately relayed to all interested sup- 
pliers for quick action. 


A THOUSAND-POUND BOMB is loaded on a Navy 
Douglas Dauntless dive bomber about to take off. This 
added fighting power is another reason why the Navy’s 
tires must be strong to carry the load and light to keep 
down weight. 


UNITED STATES 



1230 SIXTH AVENUE 


LIGHTER, STRONGER, SAFER TIRES 


/ztuknq'tfie tftuHu&i/ 



Not only does the Navy send its various suppliers performance reports direct from combat areas 
but it also constantly conducts its own laboratory and service tests. All findings that will assist 
manufacturers in improving their products are sent on to them for study. In this way, the technical 
staffs of industry benefit from the Navy’s testing program just as industry’s research serves the Navy. 


DROP TEST — At one of the test laboratories of the 
Navy Bureau of Aeronautics, landing wheels are 
"drop tested” on a rig like this. Here a set of landing 
wheel tires is mounted on the rig and dropped under 
full load simulating landing impact. 


DECK TEST — Actual service tests carefully supervised 
by Navy engineers show how the product stands up 
in service. On tests like this, U. S. Royal Airplane 
Tires — and tires of all other suppliers — must prove 
their ability to "take it!’ 



BATTLE TEST— The toughest test of all is the battle speeds are high. All the testing, all the checking, all the 
test where all rules are off — where the most extreme reporting of problems wherever they occur are parts of 
condition may be met, where loads are heavy and the Navy’s precept and practice — "never waste a life” 


RUBBER COMPANY ROCKEFELLER CENTER . NEW YORK 20, N. Y. 






U.S. Royal Airplane Tires for landing wheels, 
tail and nose wheels, and for beaching gear 
are available in all standard sizes in smooth 
contour and high pressure types. For com- 
plete data book including full page deflection 
charts write on your business letterhead to 
United States Rubber Company at address 
below. 


SERVING THROUGH SCIENCE 


TO SPEED THE VICTORY 


pictfw 

OF A NAVY FIGHTER 
SITTING DOWN! 


This is an unretouched motion picture taken 
the Navy’s own testing laboratory showing wh 
happens when the tail assembly of a Navy fight 
"sits down” on a carrier deck. (Carrier lan 
ings are tail first, of course.) Under full loa 
the tail wheel tire strikes the landing strip ai 
squashes almost flat under the impact. Tests If 
this show why tail wheel tires must be built wi 
extra strength, extra stamina to stand the bruisi: 
"sock” of carrier deck landings. 

The tests described in these pages are exampl 
of the vision of the leaders of all our Armed Fore 
in providing our fighting men with the me 
effective fighting equipment that modern scien 
can devise. 


U.S. 




gasoline from the OPA to the 
CAA had been delayed foi 
several weeks by persistent 
opposition of OPA and the 
Petroleum Administrator for 
War. WPB Chairman Donald 
Nelson, has power to order 
rationing by any agency he 
chooses, but before making 
the transfer he asked the 
opinion of CAA, OPA, and 
PAW. 

CAA Administrator Charles 
Stanton replied to Nelson 
with a recommendation that 
his regional offices assume re- 
sponsibility for apportioning 
the fuel to non-scheduled air 
operations in accordance with 
essentiality. But OPA and 
PAW were still arguing among 
themselves. OPA officials feel 
that transfer of this rath 
program would set a bad . 
cedent for other groups which 
might want special treatment. 

Gasoline is already rationed 
by OPA's local boards, but 
there is no official restriction 
on the amount of coupons 
individual can get. 


CAA has recommended to 
the CAB that a new classifi- 
cation— "NP" for planes used 
in non-commercial operations 
— be set so that private own- 
ers will not be under restric- 
tions imposed upon owners of 
planes flown for hire. Instead 
of being inspected every 100 
hr.. NP planes would be in- 
spected once each calendar 
year by a certified mechanic. 
Certificated pilots of private 
grade or higher may perform 
routine maintenance and 
minor repairs and alterations 
on aircraft, engines, and pro- 
pellers. but major repairs and 
changes must still be made by 
certificated mechanic 


AAF Materiel Command 
!so launched a survey to 
termine manpower require- 
— nts and work schedules for 
... installations. Results will 
give officials current knowledge 
of work load encountered by 
all divisions, together 
comparative figures on per- 
sonnel requirements, in order 
' utilize available manpowc 
highest degree. 


War Department announces 
formation of a 
Forces Materiel & Services 
Command headed by Lt. Gen. 
William S. Knudsen wit) 
Brig. Gen. Kenneth B. Wolfe 
who has been head of thi 
Bomber Command of 20tl 
Air Force, as one of hi 
deputies. Former director of 
production in the office of 
Under Sec. of War, Gen. 
Knudsen, as head of new 
division, will direct Air Forces 
research, design and procure- 
ment, inspection, supply, and 
maintenance problems from 
his headquarters at Patterson 
Field, Fairfield, Ohio. 

Meanwhile a Readjustment 
Division headed by Col. E. V. 
Rawlings, a new section of 
Materiel Command, will estab- 
lish machinery for effective 
handling of contract termina- 
tions, cutbacks, and disposal 
problems arising as a result of 
changes in AAF’s requirements. 





ought 


Artillery is con- 
templating a change to spin- 
resisting characteristics in its 
grasshopper liaison planes 
used as "elevated observation 
josts” in fire control. 

•Cubs" are standard equip- 
nent overseas. Officers ir 
charge are well pleased with 
Piper performance and serv- 
They seek, however, tc 
free their pilots as much a: 
possible from attention tc 
flying while making observa- 

Proposed designs by Pipei 
nd by any other manufactur- 
rs will be considered. Aeronca 
Taylorcraft, and Stinson arc 
' ' ‘ . " Artillery, but 

mostly in this country. 

Sell 2,500 WTS Planes 
of t> 
from 

ing Service now totals about 
2,500. Sales are averaging 
than 100 a week. Five 
thousand plane 
purchased by the Defense 
Plant Corp. last year, under 
t executive requisition order, 
id lent to WTS. The WTS 
, .ogram, an extension of the 
original CPT training, has 
' discontinued because the 
Army and Navy can 
' " primary training 

very little civilian assista 

The surplus planes are 
posted by the ' ” 

of CAA and i 
highest bidders. The former 
' any particular plane 
back by bidding the 
ceiling price set by OPA. , 


With influx of many new 
fixed-base members, recent 
Chicago meeting of American 
Assn, of Airport Executives put 
unprecedented emphasis on 
small airport needs and prob- 
lems. In separate session, the 
small airport men recom- 
mended a special division 
within the association to deal 
with their interests and call 
for exchange of informatii 


on accounting, monthly opera- 
curricula. 

iward Crush, Cincinnati 
Lunken airport manager, was 
named chairman of a newly 
appointed committee to de- 
velop a formula for uniform 
airline landing fees, on basis 
of airport facilities and serv- 
ices, weight of planes used, 
frequency of schedules, popu- 
lation served by airport, and 
other criteria. Resolutions 
urged CAA operation of all 
control towers in interstate 
traffic, and legislation author- 
izing CAA to pool surplus mili- 
tary equipment usable by air- 
ports for disposal to civilian 
flying fields. 

The 150 delegates re-elected 
Maj. C. E. Hanst, ATC, for- 
merly Dallas airport manager, 
as president, and G. P. Moore, 
Peoria as secretary-treasurer. 
Other officers: DeSilva. Los 
Angeles, first vice-president ; 
N. Brackstone, Lansing, Mich., 
second vice-president; Crush, 
third vice-president; and C. 
Trager. Peoria, counsel. Di- 
rectors: F. Geng. St. Paul: F. 
Alley, Charleston. W. Va.: P. 
Koonce, Houston. Tex.. D. 
Steele. Burbank. Calif.; D. 
Swenson, Rochester. Minn; M. 
Nuss. Reading. Pa„ and L, 
Gross, Toledo. Ohio. 


. SPOT CHECKING 



planning^ conference. 
Carolina Wing of CAP, Aug. lli- 
•*0: aircraft and accessory ex- 
hibits; Army^and Navy air 

•llots training program, erft‘c- 
Wasps commissioned officers 


appolnted by Gov. Sam Ford, 
has approved ^'modyr^ aviation 



new Donglaa^-Skybus - ^ for pot<t ■ 
wing. twin-engine. all-metal 
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THE CLEVELAND PNEUMATIC TOOL CO. 

3781 EAST 77th STREET • CLEVELAND 5, OHIO 


Question 1: What is the RIV-N-JECTOR? Answer: A magazine holding 
about 50 rivets, combined with a mechanism (or releasing the rivets 
one at a time into the rivet holes. 

Question 2: How much are rivet losses reduced with the RIV-N-JECTOR? 
Answer: Operator drops only 2 or 3 rivets out of 50, compared with 
a loss of over half when handled by hand— o 90% saving! 

Question 3: How fast can riveting be done, using the RIV-N-JECTOR? 
Answer: Operators often insert and drive 30 rivets per minute. 
Question 4: Do operators learn quickly? Answer: Almost at a glance; 
in a day they are 'Jector experts 

Write lor 16-page Bulletin 89 
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If it’s Rubber, Metal or Plastic (?£ec6 Firestone "poua 


Our greatly expanded manufacturing facilities 
place us in a position to meet rigid production 
requirements for aircraft parts, such as: Tires, 
wings, pilot and bombardier seats, bullet-sealing 
fuel cells, seat pads, parachute rafts, shatter-proof 
high-altitude oxygen cylinders, landing gear and 
many other products of rubber, metal or plastic. 


The new Firestone Aircraft Engineering and 
Products Data Book is now available to execu- 
tives of the aircraft industry. If you do not have 
a copy, write Firestone Aircraft Company, Akron, 
Ohio, or Los Angeles, California, today. It will 
show you the diversified production facilities 
available to you. 


Tilton* 

AIRCRAFT COMPANY 








ny a turret lathe 
operator must have wished, 
at times, that he were like 


the six-armed deity of the 
Hindus, for faster-cutting tools have greatly 
increased the productivity of these machines 
and the burden upon the operator. The 
necessity for simplified controls to save waste 
motion and operator fatigue is, therefore, 
imperative! 


Jones & Lamson Universal Turret Lathes are 
designed not only to take full advantage of 
the fastest-cutting tools, but also to give every 
mechanical aid to the operator so that he can 
operate to the maximum capacity of the 
machine without undue fatigue. 

We show here some of the man-saving, time- 
saving features built into these machines. 
Write to us for more detailed information 
and descriptive literature. 



JONES & LAMSON 

MACHINE CO-MPANY 
Springfield, Vermont, U.S. A. 



Manufaclurers of: Universal Turrel Lathes • Fay 
Automatic Lathes • Automatic Double-End Milling 
and Centering Machines • Automatic Thread 
Grinders • Optical Comparators • Automatic 
Opening Threading Dies and Chasers. 
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Some 28 HCAF mjlnins Mjhauhj 


> l.eing single-engined 




> CALLING NAMES * 

>n, Washington, D. “Sp ' 

r°A merican l&cadrtUe? Joins 
•child Engine & Airplane 

of *Bau'i moire Joins’ pul! - 

wide 'analysis of ticket counter 

EScS' F ' Ahr "”' " rPr 

VSSSSt'X 


; A !.v S! 


Consolidated Vuluse niakes^these 


Held operations. C. J. Ouisen, 
supervisor of receiving ^dept-j 



les. switches, battery, flaps, an 
is lust back of wing and another is in n 
extend beyond fairing and act as buffers at 
Landing gear is detachable for use of craf 
for carrying fuel tanks in wheel recesses, i 
ent plant could turn out 100 a month. 
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ly officials estimate pres- 


THE WASHINGTON 
WINDSOCK 


By BLAINE STUBBLE 

The 204H Air Force suggests the first practical, suffi- 
ciently mobile implementation for any international 
police power that might be formed. With B-29's and 
future long-range supercraft, world cops could answer 
calls anywhere in the world in 48 hr., with heavy 
bombardment, aerial gunnery, and parachute ground 

As lhe Allies gain air bases closer to Germany, 
swarms of medium bombers, fighters, and other attack 
planes can reach the enemy, loaded with bombs and/or 
ammunition. Weakening Luftwaffe will permit increas- 
ing numbers of them to switch from convoy duty to 
direct attack. 

The two initial B-29 attacks on Japan were conserva- 
tive. Planes have returned with large quantities of 
fuel. Much of Nippon is in reach from present bases. 
There are plenty of B-29’s, but there hasn't been 
enough gasoline transportation to China. That bottle- 
neck is being busted. 

Navy r. 


Remember when the press, public, and Congress were 
demanding transport planes to fly war supplies over 
the sub-infested Atlantic? Navy came within a cat's 
whisker of getting a directive to give such airplanes 


Navy Secretary Forreital is not opposed to unification 
of land. sea. and air forces under one war office. But 
he, too, says this is not the time to do it. 


good shape. Charles Wilson and Donald Nelson of 
WPB, Ted Wright of Aircraft Resources Control Office, 
Gen. Arnold and Adm. Ramsey and several staff 
members of the air arms, Col. .Edgar S. Gorrell of the 
• Transport Association, and the Civil Aeronautics 


ard— all 


e citation with a riffle of drums. 


The payoff for Allied strategic air attack on Europe is 
showing up clearly now, according to an off-the-record 
statement by an officer in the highest command. He 
says the Germans, in addition to suffering from 
curtailed aircraft production, are now in a serious oil 
shortage, and several other kinds of supply and equip- 
ment are inadequate to their task. 
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There is no question about X-ray's performance in 
industry today — nor the job it can do on the 
product you make. 

Castings? Welds? Complete assemblies? Only 
X-ray inspection can detect every defect speedily, 
inexpensively, non-destructively, and before costly 
machining operations are performed. Marvel of 
industrial efficiency, no modern plant will do 
without it. 

KELEKET— the quality name in X-ray — knows in- 
dustrial inspection through and through. KELEKET 
knows above all that X-ray equipment must fit your 
plant. That's why KELEKET incorporates X-ray into 


cabinets — fluoroscopic, radiographic, or a combina- 
tion of both — if that's what your production set-up 
requires. That's why KELEKET cabinets are sta- 
tionary or mobile — or even conveyor units that be- 
come an integral part of a moving assembly line. 

Hundreds of KELEKET installations in plants all 
over the country are improving products, cutting 
costs, and preventing failures in use. Tell us your 
problem, show us your plant, and we’ll demonstrate 
how X-ray can serve you best. 

KELEKET representatives are located in 64 cities in 
the U.S.and Canada — consult the one nearest you or 
write direct to Covington for complete information. 
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ing Bomber Production Up; Weight Output 
Static in June, Unit Total Down to 8,049 

NACA forms materials research committee . . . S 


Department and its functions, 
together with those of the 
technical department, traffic 
department, industrial re- 
search and statistics, legisla- 
tive, and information and 
public relations, are incor- 
porated in the Service Bureau. 
Chamber headquarters in 


iination Board 


AWPC Ec 


Maj. Gen. Echols, 
staff chief of AAF. 

Adm. Ramsey, chie 

Navy Bureau of Ae 

Membership of the committee : 
NACA. AAF. Navy Bureau of 
Aeronautics, CAA, WPB, Of- 
fice of Scientific Research & 
Development, and the Na- 
tional Research Council. Later, 
representatives of the aircraft 
industry, aircraft war produc- 
tion councils, and other re- 
search organizations will be 
invited to join and assist the 
committee in its investigations. 


and Rear 
ef of the 


Production figures for June 
disclose that total airframe 
weight maintained an even 
level, while unit output de- 
clined to 8.049, a drop of 9 
percent from the May figure 
of 8.902. However, output of 
four-engined bombers was 
ahead of schedule. 

Greatest decrease was in 
trainer types; production of 
Surtiss C-46 cargo planes 
dropped 63 units from the 
May total, and Navy fighter 
deliveries were off. Plants pro- 
ducing the Boeing B-29 "Sup- 
erfortress" were on schedule, 
one was ahead of it. The 
new Douglas plant at Chicago 
outran its quota 15 percent on 
Douglas C-54 cargo planes. 

The loss of trainer output 
probably can be made up, as 
also can the loss of Navy 
fighters, in the opinion of 
Charles Wilson, chairman of 
the Aircraft Production Board. 
He doubted if the C-46 sched- 
ule could be overtaken. Still, 
Mr. Wilson indicated the losses 
are not serious. Navy is get- 
ting plenty of fighters, and 
trainer procurement is no 
longer a problem. 

Airplane requirements 
shown, in the Army’s budget 
estimates for fiscal 1945 are 
much lower in number of 
units and somewhat lower in 
weight than in fiscal 1944. But 
Gen. Arnold, AAF chief, testi- 
fying before a Congressional 
appropriations committee, said 
that 1944 production would 


:30 a. m. to 8:00 
except Saturdays 
close at 6:00 p. m 


The elaborate 
Pa., plant of Bre 
nautical Corp. has 


Johnsville, 


modifi- 
cation and engineering center 
to be operated in conjunction 
with the Navy Air Material 
Center at Philadelphia. Navy 
absorbed about 2,500 of the 
plant's 3,500 employees, and 
most of the balance have been 
transferred to other employers. 
After several changes of 
management since the war 
production boom began, and 
after Congressional charges 
of inefficiency. Brewster's con- 
tract for Navy “Corsair" ship- 
board fighters was canceled as 
of July 1. Previously the 
company had lost its contract 
for SB2A dive bombers. 


warplanes, Harvard School of 
Business, recommends that 
surplus transport types be 
sold to the airlines on install- 
ment contracts, subject to ter- 
mination, instead of being 
sold outright or leased. 

HSB also recommends that 
sale price be based on com- 
mercial value rather than on 
cost to the government; that 
government pay overhaul 
costs; and that purchaser pay 
for conversion in cases where 
planes are to be used for pas- 
senger service. 

In the interest of safety, 
combat planes should not be 
sold to civilians, the report 


After more than a 
discussion, Congress 
Administration seem 
take action on a w 
transition measures. 

A Senate-House conference 
committee finally agreed on 
the Contract Termination 
Bill, which will have been 
passed when this writing ap- 
pears; the Senate started work 
on the Clayton Bill, which will 
control the disposal of mili- 
tary surplusses. including air- 
planes; Senate began redraft- 
ing the Kilgore Bill, which 
provides for demobilization of 
manpower. Congress convened 
Aug. 1; observers expected 
that transition legislation 




New Joint Research Com- 
mittee of the Army, Navy, and 
government civilian agencies, 
for continuous development of 
war weapons in peacetime, 
covers the entire military field 
— except aeronautics, which 
continue with the NACA. 
When the new committee has 
reached initial conclusions it 
will submit them to the Wood- 
rum Postwar Military Policy 
Committee in Congress, which 
will determine the nature and 
extent of peacetime military 
establishments. 


nder the reorganization by 
n Lee, the Aeronautical 
imber of Commerce now 
sists of two main operat- 
groups: The Aircraft 

nufacturers Council and 
Personal Aircraft Council. 


poundage reduction 
iplated. Enemy weak 
ntulation could, of 
ise the schedule to 


AWPC Es 




NACA 


Broad policy to giving em- 
ployment preferences to dis- 
charged war veterans is an- 
nounced by the Aircraft War 
Production Council. East 
Coast, in a recent general re- 
port. Brought out was the 
fact that some 15,000 veterans 
of this war have already 
either been newly hired or re- 

panies fAviation Corp.. Bell. 
Chance Vought. Curtiss- 
Wright. Eastern. Fairchild. 
Martin, and Republic!. 

Each member firm has taken 
special steps for handling vet- 
erans’ applications. Prom com- 
pany to company, these pro- 
cedures vary, some being 


A committee on materials 
research coordination has been 
formed by the National Ad- 
visory Committee for Aero- 
nautics to: (1) Collect, an- 
alyze, and distribute informa- 
tion on aircraft materials; (2) 
id distribute a list 


maintain ...... — ... — 

of current projects; (3) receive 
information on specific inves- 
tigations and suggest new 
projects, outline their scope, 
and recommend places where 
the wogk can be done; and 
( 4 ) administer distribution of 
atteraft materials research. 

The materials committee 
was activated upon request of 


POWER BEHIND CATAPULT TAKEOFFS 
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A pencil of energy beamed like light 


I F YOU'LL imagine an invisible search- 
light beam, you’ll have a good 
picture of how Klystron -generated 
radio waves can be directed into a 
narrow “pencil” of energy. 

► This direction is accomplished by 
suitable reflectors. The beam of 
ultra-high-frequency waves travels 


fog, smoke, and clouds which 
would stop a light beam. 
Sperry-developed Klystron tubes are 
used in many equipments now serv- 
ing our Armed Forces. Later, Kly- 
stronics will open the door to the 
development of many ingenious 
peacetime devices. 


► Klystrons are now being produced 
in quantities, and certain types are 
available. 

The name “KLYSTRON” is a regis- 
tered trade-mark of the Sperry Gyro- 
scope Company, Inc. Like many 
other Sperry devices. Klystrons are 
also being made during the emer- 
gency by other companies. 


Sperry Gyroscope Company 

GREAT NECK, N. Y. • DIVISION OF THE SPERRY CORPORATION 
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arrangements. The Chamber 
then began to poll Its 1900 
member organizations lor opin- 
ions on the proposals. 

Col. Edgar S. Gorrell, presi- 
dent of the Air Transport As- 
' sociation, wrote all Chamber 
1 members, detailing his con- 
tention that a policy of "inte- 
gration". partial or total, would 
“lead to domination of all 
' types of carriers by a few 


tion. This improvement is due 
to: Return of many requisi- 
tioned airplanes to the Air- 
lines; increased utilization of 
equipment, enabling the lines 
to operate 26 daily transconti- 
nental trips (highest on record 
according to C. P. Graddick, 
United Air Lines director of 
cargo) ; relaxation by the Army 
of its civil airline space re- 


American flag foreign air- 
line routes desirable for post- 
war Installation having now 
been charted on a world map 
by the Civil Aeronautics Board, 
next in order are pre-hearings 
on about 100 route applica- 
tions on file, and on amend- 
ments and applications that 
will be filed. 

CAB has divided the pro- 
posed U. S. world airline 
system in five regions, with 

scheduled as follows: 


points in another 

; built during ' the 

(mostly by the United 
s) on the soil of another 
try (mostly the British 


country) ; 




War Department in late 
June returned still more DC-3 
planes to the air-lines — an- 
other 15 — bringing the total 
in civil operation to 257 as 
compared with 324 in May, 
1942. United received six, 
American five, and Northwest, 
Eastern, Branlff, and Penn- 
Central one each. CAB made 
the allocations. Opinion in 
Washington is that the air- 
lines may have all of their 
planes back by the year-end, 
perhaps a few DC-4's also, 
then or early in 1945. 


In its first permanent-or- 
ganizational meeting in Wash- 
ington, Feeder Airlines Asso- 
ciation named Harry R. 
Stringer, vice-president of All 
American Aviation, Wilming- 
ton, Del., as Association presi- 
dent. Other officers: Vice 

president, William R. Kent, 
president of Southair; Treas- 
urer, Joseph J, Mitchener, 
general manager of Hawthorne 
Airways; Secretary, Bowman 
R. Otto, president of Otto 
Aviation Corp. Intention of 
Association is to extend to the 
maximum number of persons 
the benefits of direct air 


Airmail Bottleneck Eased 
After a winter of serious air- 
mail delays, sometimes Imped- 
ing the war effort, about 80 
percent of all airmail is now 
moving direct to its destina- 


Washington word regarding 
feeder lines was a CAB state- 
ment that it seemed advis- 
able to initially restrict 
feeder and pickup air service 
authorizations to temporary 
periods, perhaps three years, 
in order that national short- 
hop economics may be shaped 
most satisfactorily. 


Transcontinental & Western 
Air has made application for 
the most elaborate air route 
setup on record so far. TWA 
wants to add 20,000 mi. to its 
present system, extending its 
service clear around the world, 
and putting any point on the 
system within 38 hr. of the 
United States. From Seattle 
and San Francisco, the TWA 
world circle would touch Chi- 
cago, Detroit, Washington. 
New York, Boston. Presque 
Isle, Maine, then follow the 
north Atlantic route to Lon- 
don, Berlin, Vienna, Budapest, 
Athens, Cairo, Bagdad. Cal- 
cutta, Chungking, Tokyo, Attu, 
Alaska, with many intermedi- 


take care of the air traffic 
needs of this country, and al- 
lowances were made for traffic 
to be carried by other national 
services. Rights of entry by 
our lines into other countries, 
and their lines into this coun- 
try, will continue to be nego- 
tiated on a reciprocal basis. 
But because the U. S. origi- 
nates more air business than 
other countries, trading will be 
schedule - for - schedule, not 
route-for-route. 

Questions left untouched in 
the Board's proposal are: 
Freedom of the air over for- 
eign sovereignties; fuel and 
service stops ’on foreign soil: 
“sabotage” (movement of goods 


WICHITA'S PLAN 
Map illustrates Wichita's airpark plan 
meet of facilities for private owners, 
within walking distance of business c 
stock yards, oil refineries, and other 
dential-district airparks for private [ 
additional field to supplement city's 
Airpark plan, now being promoted thi 
craft Council, is blueprinted in pamp 


Applications and Grants 
Recent airline applications 
and grants are reported as 




r parks, Flightstops. 
eph T. Geuting, Jr., 


Begin CAB Conferences on World Air Routes; 
Consider Atlantic Runs First; Hearings Later 
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The new LEUBRO Pump wot engineered to include 
a combination of long desired features to oniwer an 
urgent demand of the aircraft industry. 

The LEUBRO Pump meets the overall requirements of 
all systems up to 3000 lbs. — delivers 7 g. p. m. at 
3500 r. p. m. It performs with minimum heat rise— 
is self-lubrieatedr— withstands torsional vibration — is 
eitremely quiet in operation at all pressures. Positive 
type, all-metal oil seal prevents oil leakage during 
the entire life of pump. 

The new LEUBRO Pump will take the terrific strain 
and constant pounding of o 3000-lb. system, even 
though light enough in weight that it can be used 
from both an efficiency and weight standpoint on 

ThI LEUBRO Variable Volume Pump, which complete- 
ly eliminates the unloading circuit, also has adjustable 
cut-out pressure and adjustable pressure differential. 
These features have never before been incorporated 


VARIABLE VOLUME 
Compact bj4" long 
Lightweight, 9 pounds 


All parts are interchangeable 
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LEUTHESSER BROTHERS 


21 NORTH LOOMIS STREET • CHICAGO 7 , ILLINOIS 
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Aviation Abroad 


Robot Bombs Plenty Destructive 
But Lack Essential Accuracy 


s under 


e against southern England n 


lain. 


Though the U. S. and Bri- 
tain have, through the years, 
experimented with robot 
bombs, it remained for the 
Germans to introduce them 
into warfare. The bombs 
presently being sent into Lon- 
don are judged to be small 
versions of several types avail- 
able to the Germans. Whether 
the larger jet- and rocket- 
propelled bombs and torpedc 
will be used would seem 
depend on Allied measures 
• d at nipping the menace 


in t 


Thus far, 


missiles have lacked target 
precision. 

Pact that the bombs explode 
on contact made initial ' 
tigation of their -construction 
difficult, but at this writing 
considerable data has been 
compiled. First versions, gaged 
at speeds up to 350 mpr., v 
described as having span; 

30 to 35 ft. and closely 
sembling conventional planes 
in construction. The large 
launching platforms were 
ready targets for our airmen. 
More recent bombs are from 
18 to 20 ft. in span 
thought to be launched from 
small, simply prefabricated, 
easily concealed concrete plat- 
forms, taking only a few days 
to construct. 

Present type bombs 


scribed as stub-winged flying 
torpedoes carrying about a tor 
of explosives. A relatively sim- 
ple jet motor is mounted ovei 
" tail. A single sparkplug 
lid to ignite the mixture 
uel and air to start the 
jet operation. After initial 
sparkplug ignition, firing 
tinues through Jet combustion 
phases. Correct fuel-air rat’* 
is said to be maintained by 
spring loaded valve located : 
the front section of the unit. 
Spring opens the valve, allow- 
ing air. to enter the combus- 
tion chamber, then, upon igni- 
tion, the force of the explo- 
sion closes the valve. This 
action gives a series of i 
•upted bursts rather th 

That the Germans have 
solved range and directional 
problems is confirmed by Mr. 
Churchill, who states that, 
through mid-July, approxi- 
mately 2,750 projectiles have 
been sent over and, of the 
number that got through the 
Channel defenses, the major 
portion hit London. They 
have caused 10,000 casualties. 

At this writing, interception 
of the bombs by fighters ovi 
the Channel, anti-aircraft fli 
by guns with predictors, an 
barrage balloons appear to be 
the major means of defense. 



ON SCHEDULE By “VISTA" 

An unofficial viewpoint ranging Britain’s civil aviation 
future has been expressed, in a London lecture, by Sir Boy 
Pedden. As reported in The Aeroplane, he particularly 
drew attention to a general apathy of the British regarding 
the future of their country’s civil aviation, and while he 
felt the return of RAP personnel to civil life will boost 
aviation, it will still have to be sold to the public. 

He further stressed the need for adequate technical and 
managerial training to enable Britain to reach its proper 
place in civil aviation, with faster acceptance of improve- 
ments in aircraft. Noted was the fact that many years 
went by before Britons used retractable landing gear, 
variable pitch propellers, or monoplane designs. 

Internationally, Sir Roy called for immediate considera- 
tion of: 1. Control over all enemy territories; 2. settlement 
of the airbase sovereignty question; 3. international 
freedom of passage; 4. international security control 
through an air police force, and 5. international civil air 
control through a single commission. He further stated 
that Britain should immediately establish on over-all air 
policy, reach basic agreements with the U. S„ set up a 
civil aviation department separate from the Air Ministry, 
and plan both a short- and long-term aviation policy. 

Regarding America, Sir Roy expressed belief that the U. S. 
obviously was out to be the predominant world power in 
civil aviation, and that Britain must face the fact that the 
U. S. has an impressive initial advantage. Straight from 
the shoulder conferences with both the U. S. and Russia 
should, he said, leave Britain with a fair share of postwar 
world air transport. The importance of good airports 
suitable for all aircraft was pointed out, with specific 
reference to New York City’s Idlewild project. 

Discussing future aircraft to fill British needs for the 
period immediately after the war and 10 yr. after the 
preliminary period. Sir Roy spoke of five types of land 
planes and one flying boat for the first years, ranging 
from 8,000 to 160,000 lb., with two to six engines, cruising 
at 170 to 250 mph.; for the second period, three land 
planes, from 75,000 to 250,000 lb., and one 400,000 lb. flying 
boat. Two of the land planes would be powered with 
turbine-driven propellers and cruise at 325 to 400 mph., 
while the other land plane and the flying boat would 
have conventional engines and cruise at 250 to 300 mph. 
He stated flying boats were given less predominance on 
the contention that they only come into their own with 
gross weights exceeding 150 tons, that they entail disem- 
barking difficulties, and that greater efficiency is seen in 
flying-wing land planes. 
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Skippiny found a windfall 

in low-cost luxury travel 




Cyclones Save 3 Ways 




"Revenue Can Be Increased 

by Every Pound Saved " 


a Year 



DAATC SELF-LOCKING NUTS 
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Aviation People 






STILL ANOTHER! 



Strength and lightness in a single complex part 


T HIS intricate piece — we can’t tell you 
exactly what it is — needs a minimum of 
machining before assembly for hard duty. 

It is one of a long series of different, difficult 
designs die-pressed in aluminum by Revere, 
extra strong and close-grained because of the 
process pioneered by us. 

We also offer forgings in copper, copper 
alloys, and in magnesium. If a shape seems 
impractical or even impossible, consult Revere 
before making your final decision. Our advice 
is available without obligation, and often has 
been invaluable. Write Revere Executive Offices. 


MAGNESIUM, TOO! Revere operates one of the largest 
magnesium mills in the country, and is able to offer sheet 
and strip, bar and tod, plate, tube, extruded shapes, forg- 
ings and forging stock, in four different alloys. Adequate 
supplies arc now available, and many applications for uses 
other than in aircraft are being approved. Write for the new 
32-page booklet "Revere Magnesium Alloys and the Light 
Metals Era," now coming off the presses. Contains tech- 
nical data, much vital information. Sent on request. 



COPPER AND BRASS INCORPORATED 

Counded by Paul Revere in 1801 

Executive Offices: 230 Park Ave., New York 17,N.Y. 
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Side Slips 


a gargantuan, multi-jet-propelled flying 
wing (yes, the usual helicopters were 
seen hovering around about 50 ft. above 
it) with a complete, brass-railed bar in 
each transparent, unbraced wingtip. But 
what should really please the customers 
was the grandiose installation right in the 

less than a cute outdoor swimming pool. 
Said the man looking over our shoulder, 
"How to kill off designers as well as 
customers in one easy air brush lesson." 


• The All American Airlines pile 
flying serenely along his pickup 
under what seemed to him good w 
when a new operator in the control 
at his destination said he'd bette 
at another place; ceiling was i 
pretty low. When the pilot kept « 
the operator got worried and 
advised the ceiling was too low 
landing. Finally the pilot called i 
asked, "Just exactly what is your t 



oniing, 
again 
for a 

ceiling 


there?” Back came the answer, "Two 
hundred and fifty feet." “Good lord," re- 
torted the disgusted pilot, “if I ever got 
up that high I'd need oxygen.” 

• As is well known, reputations for so- 
phisticated imperturbability are highly 

of them manage to keep their savoir faire 
unsullied. There’s the case of the three- 
striper who got himself a ride in a B-29 
Superfortress. As the huge bomber 
roared for the takeoff, this fellow’s worldly 
wise eye happened to alight on the 
plane's wing — and when he saw the broad 
flaps roll out away from the trailing edge 
his jaw dropped to his chest with a force 
not far short of 9-G’s. "Stop-p-p the 
plane!" he shouted up to the bridge. 
"The flaps are falling off!" 

• You might say that most “bugs” in 
airplanes are problems weighing merely 
on the manufacturers. Yet there was a 
bug in the B-29 which not only had all 
the good Boeing people baffled but, 





frankly, was so very insidious that it also 
tangled up the editors all over the coun- 
try. To put it briefly; Should the big 
bomber's name be spelled Super Fortress 
—or Superfortress f On the one hand, 
the plane’s embossed nameplate gave it 
as two words ; on the other, Boeing PR 
releases had it as one. But some cour- 
ageous executive has finally come for- 
ward and ironed it all out, saying in 
effect: “We don't give a hoot what 

Superfortress.” 

• That isn’t the end of the perplexities, 
though — for a letter printed in the read- 
ers' column of our favorite newspaper 
points with some alarm to still another 
B-29 name hazard. This correspondent 
visions the plane-namers as being very 
much stuck when they try to augment 
" Superfortress " into a new tag for the 
next-bigger bomber which comes along. 
This fellow does mention the possibility 
of "Supcrduperfortress," but in the very 
same sentence he abruptly casts it out 




hould i 


vel at which to 


10,000, or just what altitude is best? To 
which another promptly replied, “Keep 
it down to sea level.” Asked why, this 
man countered: "Did you ever, at 8,000 
or 10,000 ft., open a bottle of club soda 
for a highball, and see the whole thing 
blow away, just like steam? Keep your 

it down to sea level." 

That particular designer took the bar 
customers seriously. Seems he once had 
to design a 36-passenger job, and the 
specs called for a lounge, capacity 20, plus 
a bar, capacity 16. “When you put a bar 
and lounge of those capacities in,” he de- 
clared emphatically, “you can just figure 
n putting everything else any place but 


it CG.” 


• Meteorologist is a guy who can look 
in a girl's eyes and tell whether. 

• Visiting a high-altitude laboratory the 
other day a companion reporter asked the 
director, "Just what's different about this 
installation — what can we say about it?” 
The publicity man at his side didn't even 
bat an eye as he replied, “It is not the 
newest, it is not the biggest, it is not even 
the most elaborately equipped. The only 
thing I can say is that I hope it will be 
the best staffed.” Whereupon he pre- 
sented us to the medical director — an 
efficient and thoroughly attractive young 
lady, a Miss as well as a medico. Some- 
how our companion reporter lost interest 
in the other staff members — just agreed 
the director was well on his way to get- 
ting the kind of staff he should have. 
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The loss of recoverable alloys in steel scrap has 
been a major problem confronting the various 
conservation agencies. Proper segregation of scrap 
is one effective answer. 

Segregation of scrap at the source is compara- 
tively simple. The difficulty comes in preventing 
mix-ups in subsequent handlings. They can be 
prevented or remedied by applying two simple 
tests— spark and spot. 

The presence of molybdenum, or nickel, or both, 
is readily detected by spark testing. Molybdenum 
causes an easily recognized secondary burst at the 
end of the spark stream resembling a spearpoint. 


Nickel produces a spot of intensely white light in 
the stream near the grinding wheel. 

Both elements have a tendency, in the higher 
contents, to suppress the supplemental bursts 
characteristic of carbon steels. 

Several spot tests for molybdenum have been 
developed. The simpler ones depend on the red 
color produced by either potassium ethyl xantho- 
genate or sodium thiocyanate added to a molyb- 
date obtained from the etched surface of the steel. 
The dimethyl gly oxime test for nickel also depends 
on a red coloration. Many of these tests are 
approximately quantitative. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 



Climax Molybdenum Company 
500 Filth Avenue • New York City 
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10,000 to 1 

That's the range in capacity poundage for which P. S. 
(for Pressed Steel) Pickling Racks like the one shown 
above are constructed. Built by specialists, of special P. S. 
alloys, these Pickling Racks, like all P. S. Carburizing, 
Annealing and chemically resistant equipment are much 
lighter than cast iron equipment. This lighter weight 
enables them to respond more quickly and more uni- 
formly to the exacting heat treating requirements of the 
aviation industry. 

If we don't have what you need, we will make it to your 
specifications. 

THE PRESSED STEEL COMPANY 

OF WILKES-BARRE, PENNSYLVANIA 

BRANCH OFFICES 
312 Curtis Bldg.. Delrolt 
60S Nicholas Bldg.. Toledo 
1915 Engineers Bldg.. Chicago 

51 E. 42nd St.. New York 

1005 Sterling Bldg.. Houston. Texas 
A & M Accessories Ltd.. 

19 Melinda St.. Toronto 
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JL or the wide range of electrical items 
needed to keep planes rolling off produc- 
tion lines fast, call your Graybar Man. 
On standard items he can generally 
make immediate delivery from a nearby 
Graybar warehouse. On special items, he 
knows where to get what you want with 
the least possible delay. 

There is a Graybar stock mobilization 
point near every aviation center, and a 
Graybar Man there is ready to make 
your electrical supply problems his per- 
sonal responsibility. Why not take ad- 
vantage of this time-saving assistance? 


“DOWN TO EARTH” 
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...<n ot&er avi-actuated mecAattcim 


If your air tool or other air-actuated n 
from Jumps, Jerks, Bumps, Squirt, ! 
NORGREN PRESSURE REDUCING VALVE! 

3 Norgren features — "Floating Diaphram,” "SypI 
and oversize Valve and Port areas provide a ma; 
ume of air with minimum drop in pressure (1< 
conventional regulators)! Assure constant, i 
pressure — positive power control. 


iver 9, Colorado. 
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The honor of the Award of the 
Army-Navy E is a source of pride 
to our management and personnel. 
It will serve as our incentive to 
make the now familiar phrase 
“Unionair Responsibility” con- 
tinue to mean Quality Production 
in every phase of our work under 
our single responsibility. 


Electrical Assemblies — Hydraulic Fittings 
Conduit Fittings — Junction Boxes 
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Highest speed of any transport— cruising at more than 300 m.p. h. 

Longest range of any transport— non-stop coast to coast 
Biggest load-carrying capacity of any transport— 64 passengers, crew and cargo 
Greatest rate of climb of any transport— one-third mile a minute on four engines 
and these performance factors make the Constellation the safest of any transport. 


he epic of flight, of man's resolute will to win the air, is still in the making. 

Yet when the story is entered in the chronicles of the future, 
the Constellation will signal the end of one chapter and the beginning of another. 

It will be recorded then: the routine transcontinental flight of less than seven hours, 
the precious cargoes swift to the war fronts, the superior speed and rate of climb and load capacity. 

All these will be revealed and it will be evident that in the year 1944 
the Constellation brought to full expression the combined triumphs of the past, 
establishing new standards in air transportation and setting a true course 


THIS IS LOCKHEED LEADERSHIP 



T he constellation will bring greater economy to air travel, because 
its high speed, big payload and low fuel consumption will mean 
lower operating costs for airlines. 

It will provide the convenience of great versatility to airline opera- 
tors.because its unsurpassed performance and economy on short and me- 
dium distance as well as long range flights make it suitable for different 
types of airline schedules. It can take off or land at any standard airport. 

Of course the cabin appointments will be luxurious. Since the cabin 
is pressurized and has draftless heating or cooling, passengers can ride 
in comfort at the Constellation's smooth flying altitude of 20,000 feet. 

There are more safety devices on the Constellation than on any 
other plane we know about, but beyond and more important than these 
—its safety lies in its performance ... its ability to fly over, or around, or 
away from, adverse weather. 


FOR NEW STANDARDS IN AIR TRANSPORTATION 
LOOK TO LoC&Aeuf FOR LEADERSHIP 

Lockheed Aircraft Corporation, Burbank, California 


THE 







BAIJSCH & LOMB 

DI- I K Al. I OMl’ANV-KOCHESTEKNY. 

A 

BAUSCH a IOMB IS DESIGNER AND PRODUCER OF BINOCULARS, SPOTTING 
SCOPES, RAY-BAN SUN GLASSES AND A COMPLETE LINE OF OPTICAL INSTRUMENTS. 


over Japan 


The 20th Air Force 

Superfortresses over Japan on 
June 15, for the first publicly- 
announced mission of these giants 
of the air — is manned by selected, 
experienced personnel. 700 men 
of this Force required visual cor- 
rection. Before they left the U. S., 
these men were equipped with 
Bausch & Lomb Ray-Ban Glasses, 


specially computed and individ- 
ually fabricated to provide each 
with keenest, cool, comfortable 
correction and protection. 

High above the clouds, on the 
surface of the sea, on beachhead 
and battle front — wherever glare 
is a hazard — American fighting 
men arc wearing Ray-Bans. After 
Victory, the safe scientific glare 
protection of Ray-Ban will be 
available to more millions of out- 
door enthusiasts. 
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DARNELL 

Carter A ir Wheel* 

Darnell Double Ball-Bearing Casters 
and E-Z-Roll wheels reduce floor wear 
to a minimum, lengthen the life of 
equipment and increase the efficiency 
of employees— Write for 192 page 
Darnell Caster and Wheel Manual. 
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LSTsh 


ARE WELDED CONSTRUCTION 


To keep pace with war's stepped-up tempo. International 
Steel Company technicians and shopmen are daily match- 
ing wits with new production problems and schedules. They 
are pitting their sharpened skills against the need for faster- 
built, better-built LST ships, for invasion docks, trestles and 
bridges. 

Only when peace comes will the whole story of this tre- 
mendous effort be told. It will be told in faster, lower-cost 
production and in new prefabrication methods. Yes, it will 
take less time after the war to deliver to you complete han- 
gars, hangar doors and other International Steel products 
— and they'll be better and lower priced because of this 
war-production experience. 
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reel working condition of the other com- 
ponents of the gear, and for this reason 
these parts should be overhauled or 
serviced at the same periods that the 
work is performed on Aerols. Disassem- 
bly should be undertaken with reference to 
Fig. 4 as a guide to construction. 

Remove Aerol from airplane, release 
all air pressure, remove filler plug assem- 
bly, and drain by holding at 45 deg. 
and moving piston through full stroke 
several times to eject fluid. If torque 
arms are fitted, remove bolt which con- 
nects lower arm (21) to body. And 
if gland nut (22) is used, cut lock wire 
(7) and remove lock screw irom gland 


nut Turn gland nut completely off or 
out of cylinder. 

Pull piston assembly completely out 
of cylinder. If follower nuts (26) are 
used, they must be removed before pis- 
ton assembly can be drawn out of cylin- 
der. Remove lock nuts, etc., from piston 
and unscrew piston head from end of 
piston. Slip all parts off upper end of 
piston. Where plunger tube (17) is 
fitted, remove all lock screws, gaskets, 
etc., and unscrew plunger tube. Then 
snap off plunger head ring (31). 

Inspect all welded parts for evidence 
of cracks and replace entire part if de- 
fective. If plating on outer wall of pis- 


ton is worn or deteriorated, piston must 
be replated. Then follow this procedure; 

(a) Grind piston to remove all signs 
of corrosion or damage, removing not 
more than .002 in. on radius or .004 in. 

(b) Have piston re-chrome plated. 

(c) Regrind to correct size. 

If packing is no longer serviceable it 
must be replaced; in any event, it should 
not be used for more than a year. Copper 
gaskets should be replaced if they show 
any signs of damage which might cause 
leakage under pressure. 

Inner wall of cylinder must be inspected 
for corrosion or scoring. To make this 
inspection, flash a light inside cylinder. 
Slight scoring or corrosion may be 
polished until removed. This is done by 
using two half cylinders, of wood or 
aluminum, having a diameter equal to 
cylinder bore and fitted with springs be- 
tween them to provide expansion pressure. 
On types IV, V, VI, VII, IX, and X, 
center of block must be cut out to provide 
room for plunger tube. Block is moved 
up and down cylinder by means of a long 

When reassembling Aerols use great 
care to make sure plunger ring remains 
in head when entering it into the cylinder. 

If construction does not permit lock- 
wire to be used for safetying, screws and 
nuts must be staked by two punch marks. 
Packing must be protected by thin shim 
during insertion, as shown in Fig. 8. 


Boeing Wind Tunnel 

( Continued from page 149) 

For cooling purposes, air is taken into 
and exhausted from the tunnel through a 
pagoda-like interchanger tower on top of 
the building. At extreme high speed 
operation, when the fan is operating at 
its maximum of 494 rpm. and air is 
making the 450-ft. circuit in less than 
2 sec., compression and friction heat would 
probably reach to over 450 deg. F. within 
5 min. if no provision was made for 
cooling. By scooping off the top 11 per- 
cent of the air and replacing it with 
fresh air from outside, this temperature 
is reduced to a maximum of 120 deg., and 
three complete changes of air occur each 
minute. 

Extending across each corner of the 
tunnel are vane cascades to turn the 
air around the corners with a minimum 
of drag and disturbance. These vanes 
are hollow and are sprayed inside with 
water to help in reducing the tempera- 
ture of the air. Surfaces of the vanes 
in two of the corners arc coated with 
grease to collect dust. 

Power to drive the fan is furnished 
by a 18,000-hp. electric motor (built by 
Westinghouse especially for this installa- 
tion) which operates at a constant speed 
of 514 rpm. It is started by another 
motor of 450 hp. which brings the main 
motor to its top speed before power is 
applied to the main motor. 

The driving motor was designed also 
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I keep . . . and so are products. The 
| character . . . and the dependability 
. . of Astatic Radio Cable Connec- 
jrs . . . therefore . . . can best 
I be judged by the fact that they are 
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foremost manufacturers of wartime radio communications equip- 
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to be used as the power source for the 
second tunnel, sometime in the future. 
The motor shaft has a double extension 
so that a magnetic coupling and fan shaft 
attached to the other side of it will lead 
.to the site of the future tunnel. 

The main motor is connected to the 
fan by a magnetic coupling and a 10-ton 
steel shaft 37 ft. long. Shaft, propeller 
hub, bearings, electric power transform- 
ers, and much of the other electrical ap- 
paratus for the tunnel, were also made 
by Westinghouse, and the magnetic coup- 
ling and its controls were supplied by 
the Dynamatic Corp. It is necessary to 
operate the fan at various speeds during 
tests, and since the motor has a constant 
speed, the magnetic coupling is necessary. 

Located between the motor and the fan 
shaft, the coupling consists of two revolv- 
ing metal members, separated by an air 
gap and having no mechanical connection 
with each other. The ring on the fan 
side is magnetized so that it is pulled 
around by the other ring in the same 
direction, thus transferring power from 
the motor to the fan shaft. 

By increasing the amount of current 
passed through the electromagnet, pull 
is increased and more speed is attained. 
When propeller speed is reduced the 
extra power is converted into heat in the 
coupling and is removed by water flowing 
through a surrounding jacket. 

Another feature of the electrical instal- 
lation is a smaller magnetic coupling 
driven by an exciter motor and which, 
in turn, operates an alternator that sup- 
plies variable frequency power to the 
small electric motors driving propellers 
on the model airplane being tested. The 
amount of power supplied to the model 
can be increased or decreased by con- 
trolling the speed of the rotor on the 
small magnetic coupling. 

To bring power to the tunnel, a separate 
transformer station was erected just out- 

formers which step down the 26,000 v. 
of the transmission lines to the 6,600 v. 
needed to operate the tunnel equipment. 

Location of the laboratory adjacent to 
the test section of the tunnel, plus some 
new Boeing ideas in design of the test 
section itself, make the tunnel the most 
convenient ever built. The testing sec- 
tion opens directly into the operations 
room, with the floors of both at the same 
level. Operating and instrument panels 
are located directly outside of the testing 
station. 

An overhead monorail runs the length 
of the operation room and over the 
test section of the tunnel, allowing model 
airplanes to be picked up in the model 
shop on the first floor and raised through 
a trap door to the operation room where 
they are moved into the tunnel throat 
without dismantling. 

Models up to 11 -ft. wing span can 
be accommodated in the test section. 
Three methods of mounting them arc 
provided, two horizontal and one vertical, 
to provide for the widest possible variety 
of testing positions. 

For low-speed testing, the section is 
closed by side doors and a top section. 
For high-speed work a large pressure 
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P RESSURE tightness is another 
characteristic of REX-FLEX 
Stainless Steel Flexible Metal Tub- "If 
ing. There is no seepage of gases istii 
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atures within rated pressure capac- 
ity. Fittings and flanges are circular 
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strength and compactness essen- 
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" 18 - 8 ” temperature character- 
istics, as well. REX-FLEX — avail- 
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veloped for the aircraft industry. 
It has since proved its value for 
many general industrial require- 
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It’s the production ingenuity of Western 
Automatic engineers that assures you flawless 
small parts in large volume 

Small parts made with unerring precision are vital these 
days when the lives of our fighting men depend on them — 
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at that ... for instance, on this airplane carbureter idle-valve 
bushing, machined from solid brass. It moved through 
with speedy exactness in spite of multiple finishing opera- 
tions, because of special fixtures which carried it through 
milling and punching operations and assured accuracy of 
position of slots and half-round holes. 

You'll need this kind of fast accuracy 
post-war — write for the story of Western's 
skill and vast modern capacity now. 
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being moved into place by a powered 
mechanism, keeping air pressure inside 
equivalent to that of an altitude of 12,000 
lo 15,000 ft. Ample windows are pro- 
vided in both enclosures so that action of 
the models can be observed freely from, 
either side or the top of the test section. 

Heart of the testing section is the intri- 
cate balance assembly, designed and built 
at Boeing, and upon which the model 
planes are mounted. This balance meas- 
ures lift, drag, pitch, yaw, roll, and side 
force. It will measure lift, for example, 
from A lb. to 8,000 lb. In the balance 

on a model are transferred into electrical 
impulses which are carried to the instru- 
ment panel in the operation room and 
there registered on dials. 

At any given time, when the operator 

dial readings, he can throw the switch 
of an automatic printing machine which 
instantly records the readings on paper 
tape. These recordings are time-savers 
because they eliminate much tedious com- 
putation. 

Actual operation of the tunnel is con- 
centrated also in this panel board, includ- 
ing the starting of motors, fan speed, 
amount of power delivered to motors in 
a model, closing of the pressure cap, and 
control of lights. 

to change position of the model, remove 
propellers, or make some adjustment with- 
out the necessity of opening the large 
side doors. Controls on all' doors lead- 

matically turn off the fan if a door is 
opened. 

Primarily, the Boeing wind tunnel is 
unusual in the way in which proven de- 
vices, features of design, and equipment 
were selected and built into it. It is 
named in honor of Edmund Turney Allen, 
who helped chart the course of the future 


Future of Technology 

( Continued from page 120) 

54 times the prewar volume of traffic. 

This increase should be achieved with 
airplanes which are conventional in design 
and arrangement, taking advantage only 
of normal aerodynamic and structural 
refinements. This is the basis of the design 
of the C airplane. 

Recently, jet propulsion and the use of 
turbo-compressor engines has received 
wide consideration. But it is not believed 
that propellcrless transport airplanes will 
be commercially practical for a long time 
to come. However, possible use of a com- 
pressor and turbo combination with a 
propeller does offer distinct possibilities 
for use in transport operations. In Part 
III of this series we will survey the 
possible advantages of airplanes equipped 
with turbo-compressor engines and pro- 
pellers in further reducing airline opera- 
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Takeoff Analysis 

(i Continued from page 153) 




usually valid. 

6. Proceeding in this manner, the table 
may be filled in through the column of 
CA never proceeding to a new new C r 
until the trim for the previous C. has 
been checked. It is usually best practice 
to fill in the entire integration only 


through the CA column before proceeding 
with the columns of C„ R, C„, etc. If 
new assumptions arc necessary this pre- 
vents a considerable amount of recalcula- 


Wooden Prop Life 

( Continued from page 177) 
use to clamp tip metal to blade. Then 
cut metal A larger than blade tip and 
bevel to knife edge (Fig. 12). Turn 
this edge over blade with a hammer and 
solder in place using 50/50 solder, filling 


The examples presented, however, are 
all based on the formal procedure for 


use a getaway lift coefficient equal to 90 
percent of the C t _„. 

3. For convenience Cr is transferred to 
V and V‘ in mph. and tabulated in col- 
umns 2 and 3. 

4. Static CA at res! is computed, 



which gives the approximate CA with 
which to enter the trim curves. Due to 
the very low speed and slight unloading of 
the hull by the wing, the hull load coeffi- 
cient, CA, at a C, = 1.0 will be very 
slightly less than this static value. 

5. Next step is to determine the hull 
trim which then fixes the aerodynamic 

The vertical accelerations of the airplane 

sumed equal to zero. As a consequence 
of this assumption, the airplane can be 
considered in a state of vertical equili- 


A + L — W = 0 (23) 

where A is the load supported by the 
hull, L is the load supported by the wing, 
and W is the total gross weight, all in 

Trim of the hull must then be of such 
magnitude so as to give a value of CA 
and C,, which will satisfy the equilibrium 
equation. Correct trim is obtained by 
trial and error. Upon assuming a trim, 
determine the aerodynamic lift coeffi- 
cient, C L , with ground effect. Compute 
the value of aerodynamic lift, L in pounds, 


L = 


(24) 


where 5 is the wing area in square feet 

lift from the total gross weight which 
leaves the load on the water, A. From 
this value compute the load coefficient 
from load coefficient equation (12) then 
using this value of CA and C„ re-enter 
the trim curve and check the value of 
trim against the assumed value. If the 
trim comes out higher than the assumed 
value, it indicates the original assumption 
was low, because the lift was too low 
as a result of the low trim. This, in turn, 
made it necessary to have more hydro- 
dynamic load. A, than could be obtained 

quently the higher value of computed 
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Sea Level to Stratosphere 

The Packard high-altitude cable that helps keep fighter and bomber engines 
roaring eight miles above the earth represents a lot of research and en- 
gineering development, with a sound background of manufacturing ex- 
perience. For the problem was to build a cable that was right for all 
altitudes and conditions . . . from sea level take-off in tropical heat, to a 
ceiling where the temperature may be 62 below zero and the air is one- 
fourth normal density. 

Packard Electric engineers found the answer in a cable with tough syn- 
thetic rubber sheathing over an inner reinforcing braid — manufactured 
with care and precision, from the first wire-drawing operation to the final 
coating. Extremes of heat and cold, the excessive corona conditions of 
stratosphere flight, oil, moisture and vibration — they have met their 
match in Packard high-altitude cable. 

SAVE LIVES-SPEED VICTORY-BUY MORE WAR BONDS 



excess solder and polish with fine emery 
cloth. Drill three No. 44 holes in tip 



to cover both outer faces of blade. Apply 
rather thick solution of glue. Starting at 
leading edge, lay fabric, on flat side first, 
then round trailing edge and over cam- 
bered side. Joint is made at leading 
edge where it will he covered by tipping. 
Smooth out as applied so as to remove 
bubbles beneath fabric. Trim off excess 
fabric. Allow glue to dry for 6 hr., 
then apply two coats of nitrate dope, 
dry i hr., and sand lightly. Apply pig- 
mented dope and varnish with rest of 
propeller. 

Clean all finger marks with sandpaper 

varnish, and let dry 16 hr. Sand lightly 
with No. S/0 sandpaper and attach decal- 
comania if required. Apply two more 
coats of varnish, allowing 16 hr. between 
coats. Obtain final .balance by applying 
varnish to flat side of light blade. Coat 
hub and bolt holes with varnish. Finally, 
store in horizontal position, resting on 
hub only. 

Even though a propeller may be almost 
perfectly balanced on the stand, there may 
still be considerable vibratiion when run- 
ning. For this reason, dynamic balancing 
(balancing while in motion) is becoming 

eliminating vibration. 

The method here detailed is a modi- 
fication of that used by Braniff Airways 
(described on page 214 Apr. 1943 Avialion 
by B. J. Cumnock, senior maintenance 
engineer of that airline) . The vibrometer 
is made from a piece of card shaped and 
piled as shown in our Fig. 13. This card 

tions from engine or propeller cause the 
card to vibrate sidewise, causing the tri- 
angular center to give an optical illusion 
of a central inverted "V" which varies in 
height with the extent of the vibration. 

By recording the amount of vibration as 
measured before the experiment, a basic 
height for the central inverted “V” 
can be found. As small balancing weights 
are added experimentally, first to one 
blade and then the other, a point will be 
found where the motion of the vibrometer 
will be less than with any other weight 

This will enable the operator to find 
not only which blade required addition of 
weight, but also approximately how much 
weight will be required. Ordinary fric- 
tion tape, applied with the edges trailing, 
is good material for this experiment. A 
very close approximation to perfect bal- 
ance may be obtained by this method. 


Helicopter Piloting 

( Continued from page 117) 

ways to introduce a safety device against 
such an uncomfortable eventuality— and 
you can count on this matter being taken 
care of. One way is by means of an 
“automatic pitch-control” device, so that 
as the blades cone higher their pitch will 
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After the landing, I signalled that it 
looked okay and he might try it again. 

This time he began to creep slightly 
forward. He pulled back on the stick to 
stop it, but the ship climbed up a foot or 
two. This rather startled him and, 
being a fixed-wing airplane pilot, he 
thought the best way to keep from climb- 
ing was to put the nose down and dive. 
So he did with the result that he picked 
up more speed, and consequently more 

By now, I had begun to worry. I 
started dog-trotting after the ship in the 
90-deg. shadeless heat of Wright Field, 


mumbling to myself the instructions that 
I wished he could hear : “Drop your pitch, 
Doug! . . . No, not so much . . . Keep 
up your rotor speed! , . . Stop trying 
to land with throttle . . . Back on the 
stick, now . . . That's fine — now up on 
the pitch . . . No, don't overcontrol !" 
And so on all across the field. 

Occasionally he would seem to be pretty 
well set, then something would happen 
and off we'd go again. After what seemed 
hours (it probably was not more than two 
or three minutes) he steadied down into 
good hovering and finally got the machine 
back onto the ground. 


As I panted up to the ship, he was shak- 
ing his head and wiping the perspiration 

"What did I do wrong?" he grinned 
sheepishly. 

"You did all right," I said. "You got 
it down whole, and you taught me one 
thing : I'll never send another student 
up solo until he has learned to make 
transitions from forward flight into hover- 

In the next lesson, transitions were the 
order of the day. My own training in this 
phase had been gradually built up by the 
extensive starts and stops that comprised 
so much of our early testing. I didn't 
realize how troublesome it might be to 
someone who had not gone through that 


Transitions require coordination of all 
controls, if they are to be done smoothly. 
As the pilot approaches the point of in- 
tended landing, he pulls back slightly on 
the control stick and expects to stop. 
But the craft still has a certain amount of 
forward speed, so he finds himself zoom- 
ing upward. To correct for this, he lowers 
the main pitch-lever, simultaneously turn- 
ing the throttle grip in order to keep the 
engine at proper speed. This changes the 
torque of the main rotor, and the ship 
begins to turn until a correction is made 
in the rudder-pedal position. 

Then, as the craft slows down and be- 
gins to settle, all those readjustments must 
be repeated in reverse order, viz., increase 
pitch, adjust throttle, change rudder pedals 
back to their original setting, and push 
the control-stick forward. 

It is possible, of course, to follow those 
steps one at a time, as Kilpatrick did on 
his first solo, but this is a very jerky, un- 
steady procedure. To do it smoothly, 
they must be coordinated before their 
need becomes apparent in the antics of 
the machine. But I was still learning how 
to teach, and it took a great deal of main 
strength and awkwardness — coupled with 
superb stick-to-it-iveness on Kilpatrick's 
part, to arrive, finally, at a sort of mutual 
understanding between the student and 
the ship. 

From that point onward, it was smooth 
sailing. I am deeply grieved that a 
bomber crash put a tragic end to Kil- 
patrick's career so that he cannot enjoy 
with us now the fruits of his willing labor 
in this field. 

On this matter of coordination, I was 
recently about to give an advanced check 
flight to one of my students who had 
about IS solo hours in the ship. I asked 
him whether he had found anything that 
particularly troubled him. 

“Yes,” he replied. “When I am coming 
in to land and am just pulling to a stop 
in the air, the ship seems to take control 
and does all kinds of things that I don't 
assume any responsibility for ! She rocks 
around and twists from side to side. 
There doesn’t seem to be much I can do 

A brief flight convinced me that he was 
not applying rudder at the same time that 
he increased pitch. This caused the ship 
to turn and rock sidewise, and it took 
several seconds to straighten it out As 
soon as the error was clarified for him. 
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and he began to use rudder simultaneously, 
without waiting for the need to become 
apparent, the trouble disappeared. 

One of the most difficult things for 
students to overcome is an instinctive, 
overpowering desire to always move for- 
ward. Pilots of conventional airplanes 
are taught to “keep flying speed;” they 
dare not slow down, especially when at 
low altitude. This is true to a certain 
extent even with autogiro pilots, who 
have learned that, below a certain speed, 
the autogiro must settle. Therefore a 
good deal of time is spent in forcing the 
helicopter student to hover over one spot. 
When a student became particularly diffi- 
cult on this point, I would often make him 
fly backward for long periods of time, on 
the theory that, once he had acquired this 
facility, he would then be quite satisfied 

My first British student. Wing Comdr. 
R. A. C. Brie, Royal Air Force, was one 
such case. He found it difficult to un- 
learn his extensive autogiro experience. 
Even after he soloed, it was obviously a 
real effort for him. He would creep 
slowly forward at walking speed, while 
I wandered along beside trying to figure 
out how to stop him. At last I stepped 
out in front and held up my hand like a 
traffic cop. He approached, laughing, 
and pulled to an unsteady stop with the 
nose of the machine practically in my 
hand. Then I waved him back, and slow- 
ly, by fits and starts, he retreated to a 
safer position. 

Later on, when I decided to leave him 
to his own devices, he crept closer and 
closer to the fence and trees bordering the 
field. I could see him making a stupend- 
ous effort to back up, but he was still in 
open conflict with his autogiro training. 
Finally he soared upward and over the 
trees, "doing an inadvertent circuit of 
the field," as he said later; but fortunately 
I had learned from Kilpatrick to teach 
every student transitions before solo, so he 
came through with a highly creditable ap- 
proach, hovering, and landing. 

It is quite probable that Brie shied away 
from backward flight because of an ex- 
perience early in his training. He had the 
usual pilot’s instinct to "get the tail down," 
when landing; but in the helicopter, if 
you get the tail down, you don't land. 
Quite the contrary. You take off — and 
backward 1 

Brie did that once The more he pulled 
back on the stick, the faster we reversed — 
and the faster we reversed the more he 
pulled back on the stick. We flew tail- 
first half-way across Wright Field, with 
Brie shouting, "I can't get the blasted 
thing down I” 

It was with Maj. L. B. Cooper (now 
Lieutenant Colonel) that I had my worst 
troubles. They stemmed not from Coop- 
er's piloting abilities but from his avoir- 
dupois. Day after day, the XR-4 would 
gallantly strive to hover with his 230 lb. 
added to my weight — and day after day. 
temperatures of 95 deg. with calm air 
would nullify its efforts. We finally let 
the wind-indicator decide whether or not 
Cooper would get any instruction. 

It was Cooper who effectively demon- 
strated the remarkable stability of our 
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J}VEN though the hare lost its famous race with the tor- 
toise, we think we’d back the long-eared animal in any 
rematch. And production speed is going to be a vital factor 
in the postwar world. Indeed, our hope of postwar pros- 
perity is based largely on low-cost production ... to keep 
consumption high and provide jobs for everyone. 
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fixtures. And no better heat-treated aluminum castings are 
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craft. We were flying around the field 
one day and I signalled for him to take 
the controls. Then I rested my elbow on 
the window and dreamily watched the 
people below, while Cooper practiced 
making turns. After five or ten minutes 
he shouted, “Hey!” He was pointing at 
the rudder pedals. "Who is operating 
those?" he said. Neither of us had our 
feet on them, and yet his turns had been 
as satisfactory as could be desired ! 

That quality of the Sikorsky helicopter 
has become a stock-in-trade. Every flight 
demonstration I give includes turns with- ■ 
out rudder. Moving the stick to one side 
causes the ship to tilt toward that side, 
and the tilt is accompanied by an auto- 
matic turning. When the stick is neutral- 
ized, the craft straightened out positively 
and without “hunting.” Quite steep banks 
(close to 70 deg.) can be made in this 
manner. Thus the rudder assumes minor 
importance in flight, being used mostly 
for precision hovering — and of course for 
the inevitable and always present torque 
compensation. 

I had an opportunity at Wright Field 
to check out Capt. V. R. Haugen. He 
had flown the VS-300 in the early days 
of the Army’s interest, but he had not 
been closely associated with our more 
recent developments. He was one of my 
star pupils, soloing with less than 3 hr. of 
instruction. 

I found that the average pilot requires 
between 3 and 4 hr. of training before solo. 
A great deal of this time is spent forget- 
ting the many practices and prejudices 
that he carries over from flying conven- 
tional airplanes— practices such as getting 
the tail down when landing, and preju- 
dices such as the aversion to slow speed 
and low altitude. From that point of 
view, I am led to believe that it may be 
easier to train non-pilots than to convert 
those who already know how to fly con- 
ventional designs. 

It is obvious, of course, that, once a 
skilled pilot has checked out on the heli- 
copter, all his previous experience and 
“air sense” — meteorology, avigation, aero- 
dynamics, coordination, and that inde- 
finable “at-home-ness” by which you can 
recognize a good pilot just as you can a 
good automobile driver — will be brought 
to bear. In this way, he will be ahead 
of a non-pilot who has accumulated the 
same number of helicopter hours but who 
lacks the background of air experience. 

This leads to a question that is often 
asked : "If I plan to own and fly a heli- 
copter after the war, will it help to learn 
on a fixed-way airplane now?” On the 
basis of the foregoing, the answer may be 
that the detailed knowledge you acquire in 
the relatively minor matter of manipulat- 
ing the controls may be gained as readily 
in the helicopter as in a conventional air- 
plane. But if you spend 100 hr. or 1,000 
hr. flying an airplane now, you will be that 
much more capable of using a helicopter 
to its fullest advantage when the time 

A warning is in order here, too: The 
3 or 4 hr. of instruction before solo do not 
constitute the beginning and the end. They 
only bring the pilot to the point where he 
is safe to fly alone but proficiency and 
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accuracy have not even been touched. The 
next IS to 20 hr. are spent pursuing a 
planned course that covers the whole list 
of things a helicopter pilot should be 
capable of doing. To name them— 
Power-off glides (auto-rotation) 

Turns over a spot 
Landings within 6 in. of a mark 
Hovering cross-wind and tail-into-the 
wind 

“Jump” takeoffs 
Quick starts and stops 
Hovering at higher altitudes 
Takeoffs and landings, both cross- 
wind and tail-into-the-wind 
Vertical descent from altitude without 
power or with part power 
Rough-air operation 

—And many refinements and ramifica- 
tions of the above. In any event, until he 
has mastered these skills, the helicopter 
pilot will not be capable of even backyard 
landings, much less the much-discussed 
roof-top landings that may come sometime 
in the more distant future. 

But for those who may be disheartened 
by this thought, there is a reasonable hope 
of some improvement We have thus far 
expended no effort in simplifying the heli- 
copter’s controls. We arrived at a control 
arrangement that could be safely operated 
by two arms, two legs, and a brain ; and 
immediately we had reached that stage 
the Army wanted it. Simplification is 
easy and will come when time permits. 
In the interim, we accept whatever criti- 
cism may be forthcoming, believing that, 
under the urgency of war, we really 
haven't done too badly. 

At Wright Field that summer, two 
other men received training: Col. "Mike” 
Lee, who was doing a most excellent job 
of copter flying before he was transferred 
to another assignment ; and Col. E. Gabel 
(who unfortunately was killed in a West 
Coast glider accident in 1943, before he 
had further opportunity to apply his un- 
usual talents to the helicopter). 

Gabel arrived from Washington one 
morning about eleven o’clock, on his way 
west, and he announced that he wanted to 
learn to fly the helicopter before he left— 
at 5 o'clock that night. 

"But that's impossible,” we said. “For 
one thing, the ship is being overhauled. 
But even if that weren’t so. it would take 
you more than a day to learn.” 

"All right,” he replied, "I can arrange 
to stay through tomorrow. Just give me 
as much training as you can and I'll finish 
up later.” 

Next morning I began, and was aston- 
ished at the rapidity with which he 
learned. Before I realized it, he was 
ready to solo— with less than 2 hr. in- 
struction. This was so out of line with 
my other students that I distrusted my 
own judgment, so I asked Col. Gregory 
to give him a check ride before I turned 
him loose. Within a few minutes Gregory 
stepped out of the ship— and Gabel soloed, 
his wish accomplished. 

This training period saw the XR-4 pass 
another milestone — perhaps the most im- 
portant one in its career. Heretofore, 
helicopters had been regarded as tempera- 
mental, delicate, and subject to endless 


troubles — they were an interesting experi- 
ment, but certainly not recognized flying 
machine. On July 23, 1942, however, 
the XR-4 passed the 100-hr. mark. Dur- 
ing those 100 hr. in the air, she had broken 
trail for all of the important performance 
factors in this type of aircraft, she had 
completed an epochal cross-country flight, 
and she had permitted five other pilots 
besides myself to secure basic helicopter 
training. This record was achieved in 
only 6 months and 9 days from the time 
her wheels first left the ground. 

The helicopter had established a truly 
phenomenal record— had finally merited 
deserved recognition. 


Graphic Solutions 

(Continued from page 191) 



The reason formulas (5) and (6) are 
not included with the first four is that 
under these two special cases, the time 
to make a latitude check is also the time 
the track would be checked, since at this 
time the body is in the abeam position. 

The alert person will probably note 
that formulas (5) and (6) can be used 
in a mathematical solution to determine 
the time to make the latitude check, by 



Designed to Speed Up Production, 
Rebuild and Tear-Down Engines 


★ Designed especially for use in the building, tearing 
down and rebuilding of Allison engines, this engine 
stand is gear-driven, with provisions for locking at 
predetermined angles. All special tools required for 
this engine clear the mounting fixtures. Equipped with 
floor stops for holding stand rigid when not on 
assembly line. Literature on this stand, and on our 
complete line of stands for all types and makes of 


S>taJbuj 

COLUMBUS, 


roplane engines will be sent on request. 


MANUFACTURING 

CORPORATION 

INDIANA, U. S. A. 
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^ can’t budge 

thVgrip of the' “INVISIBLE CLAMP!” 



Every glue line in a plane is a safely 
line when it’s bonded with the "invis- 
ible damp". 

This powerful adhesive with damp-like 
tenacity . . . Weldwood Plastic Resin 
Glue . . . welds woods in a plastic bond 
that's actually stronger than the wood 
itself. 

Shear-tests and war-use have proved it! 
And its amazing strength won't weaken 


It’s a speed-up glue, too. Mixes cold, sets 
cold and sets fast! 

Packed in 100 lb. and 300 lb. drums, 
Weldwood Glue is stocked for fast 
shipment by your mill supply dealer 
or industrial distributor. For a quickly- 
supplied test sample just send coupon 


WELDWOOD 




(7) When track is directly east or has 
eastward component 



utes from the time of the D.R. No. 1 
position (to be added when positive and 
subtracted when negative). Result is the 
time to make the latitude check by for- 
mula instead of the previously explained 


Summary of the Revised Method 

(1) Select a body that makes upper 
transit with your track near the zenith 
position (using the Air Almanac). 

(2) Plot your track on a plotting sheet 
for the portion of the course at which 
upper transit will occur. 

(3) Plot the declination line of the 
body. If it falls off the sheet, draw a 
sub-declination line in such a position 
that a hub can be obtained. 

(4) Determine the time for D.R. No. 
1 and D.R. No. 2 and plot your position 
and the body's position for these two 
times. Usually, for a small area plot- 
ting chart, the interval of time I, from 
D.R. No. 1 to D.R. No. 2 will not be 
more than 10 min. 

(5) By graphical construction obtain a 
hub (it does not need to be a true hub). 

(6) A meridian drawn through the hub 
gives position m, which determines the 
time for checking latitude. Or, by formula 

(7). or (8), the time for making the 
latitude check can be determined. 

(7) For 6nding the time to check 

(2) C , (3) r°r ( C 4) r andso q ive foi < r ° m Com- 
bine I with the time of D.R. No. 1, which 
gives the final answer. At this time the 
body will be in the abeam position. 

The above merely determines the time 
at which latitude and track are checked. 
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obtaining a fix, difference between H. and 
H, is the distance in nautical miles you 
are to the left or to the right of the 
intended track. H, is found by H. O. 214, 
by direct calculation, or by: H c = 
90* — h, where h. is in nautical miles 
(a. in Fig. 8). 

Time When Body Is In Zenith 

Occasionally your track may coincide 
or be along the body's declination line. 
When such is the case, the time at which 
the body is in the zenith position can be 
readily determined by the following: 

(9) When track is on the declination 
line and your direction is east 



tobe combined witho'.R. No. 1 time. All 
other terms in the formula are as in 
the rest of the article. 


Hoosier Airport 

(Continued from page 172) 




When free men once more can plan and work in 
safety and peace, McGILL “Solidend” MULTIROL 
Bearings will play their part in rebuilding our 
civilian economy. Machine designers, engineers 
and mechanics have long recognized the superior 
advantages, and the greater load capacity McGILL 
“Solidend” MULTIROL Bearings offer. 

Provision for incidental thrust, bearing rigidity, 
the elimination of end-washers and loose retain- 
ing rings, and numerous other points of superi- 
ority, make McGILL “Solidend” MULTIROL Bear- 
ings the choice of those looking for lower initial, 
operating and maintenance costs and improved 
performance. Our catalog SM-42 will be sent on 
your request. 

McGILL Bearings are used in gun mounts. 



A\^G I LL Manufacturing Co., Inc. 

1950 N. Lafayette Street, VALPARAISO, INDIANA 
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ally calls for a rather complicated ma- 
chine with considerable time for setting 
up. To obviate this lost time and enable 
the work to be done quickly by compara- 
tively inexperienced men, the grinder 
sketched herewith (Fig. 6) was con- 
structed. 

Two old pistons were fastened together 
to form a guide for the cylinder which 
required the shoulder removed. Running 
eccentrically through these pistons was a 
2-in. hole into which was smoothly fitted 
a steel pipe which could be turned by a 
lever (at left in sketch). Mounted eccen- 
trically inside this pipe is a shaft, driven 


by a i-hp. electric motor and carrying a 
small, smooth grinding wheel. 

In use, the pipe is rotated so that the 
grinding wheel is lower than the edge of 
the pistons. The cylinder to be ground 
is then slipped onto the pistons until it 
bears tightly against the plate in the 
center of the picture. The motor is then 
started, and the 2-in. tube carrying the 
motor and wheel are turned by the hand 
lever until the wheel cuts the shoulder 
in the cylinder bore very lightly. 

Keeping the lever in this position with 
one hand (though it will stay there due 
to the friction in the tube) the cylinder 


is rotated slowly by the other hand 
against the motion of the grinding wheel. 
After a complete revolution of the cylin- 
der, the wheel is moved inward and the 
cylinder is removed and examined. If 
another cut is required, the operation is 
repeated. The plate to which the pistons 
are fastened serves to locate the cylinder 
so that the grinding wheel is directly 
over the shoulder to be ground. The 
whole tool can be carried in one hand 
and may be operated in any bench vise, 
no special fastening or equipment being 
required for its use. 
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Cellulose Acetate Plastic 

( Continued from page 165) 

»= geometric slope of the line, and 

m = value of the stress corresponding 
to a rate of creep of one. 

This equation for the first group of 
tests is e = 1,440 r 0 '"®. 

Examination of Fig. 19 shows that 
aging changes the constant m in above 
equation but does not change the expo- 

In Fig. 20, stress is plotted against 
creep occurring in a certain time interval. 
Curves for time intervals of 200, 2.000, 
and 6,000 hr. are shown. It may be 
seen that there is a critical value of 
stress at about 1,500 psi. below which 
creep is relatively small and above which 
it is relatively large. 

If it be assumed for purposes of illus- 
tration that a creep of 1 percent in a 
time of 6.000 hr. (about eight months) 
is the limiting value above which struc- 
tural damage may be said to occur for 
plastics, then a creep limit may be defined. 
It would be: The maximum stress that 
can be continuously applied at a constant 
temperature and relative humidity for a 
period of 6,000 hr. without causing creep 
of more than 1 percent. Under this 
definition creep limit for cellulose acetate 
as obtained from the first group of tests is 
1,000 psi. at 77 F. and 50 percent relative 

humidity. 

Effect of duration of loading on stress 
which would cause fracture as a result 
of creep is shown in Fig. 21, where 
stress is plotted against time required to 
cause fracture at the particular stress. 
Double logarithmic plotting is used. Open 
circles represent data for long-time frac- 
ture tests started in Nov. 1940. These 
were similar to creep tests, except that 
stress and time for fracture were the only 
data obtained. 

The filled circles represent data taken 
from the creep tests shown in Fig. 18. 
The latter tests were started in Aug. 
1941. An examination of Fig. 21 shows 
that time for fracture is much less for 
the 1941 tests than for the 1940 tests. 

Thus aging has reduced time for frac- 
ture at a given stress — but aging, as 
shown above, also decreased rate of creep. 
It should, however, be mentioned that 
the duration of aging was about three 
times as long for the two sets of frac- 
ture tests as for the first two sets of 
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WILL DEMAND NEW AND 
BETTER REFUELING SYSTEMS 

Methods of refueling planes must be 
even more important in your plans for the 
global airlanes of tomorrow than they are in 
your present operations, because they will 
affect time schedules, definitely. Certainly 
any one of the various methods of refueling 
planes from tank trucks, fueling pits, or fill 
stands can be improved to secure greater 
speed, safety, convenience and economy . . . 
and maybe there's some entirely new and 
better way you'd like to see developed. 
Which method do you like best? What im- 
provements are needed? We have the per- 
sonnel ond experience to design the ultimate 
system once we have the specific data on the 
new requirements developed in recent war- 
time operation. Just give us your thoughts 
and we'll do the rest. May we hear from you? 

THE WAYNE PUMP COMPANY 
FORT WAYNE 4. INDIANA 


MORE THAN 300 U. S. ARMY CANTONMENTS AND 
AIR FIELDS HAVE WAYNE REFUELING EQUIPMENT 
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“How do I mix my colors? 
braids and experience, Sir!” 


TUBE TURNS FORGINGS of alumi- 
num and other light-metal alloys ... or of 
steel . . . like the rare colors blended by an 
old master, contain far more than mere raw 
materials. They result from extensive re- 
search, painstaking experimentation and 
original techniques born of ingenuity, 
facilitated by the finest equipment. 

Here at Tube Turns, facilities include the 
largest upsetters ever built, huge power 
presses, and newest types of heat-treat fur- 
naces. Thus we have reached extremely high 
production volumes of precision forgings for 
many uses. This modern equipment — plus 
the experience and initiative of our forging 
specialists — is available for wartime appli- 
cations . . . and we are prepared now to 
plan with you on future forging develop- 
ments. TUBE TURNS (Inc), Louisville l.Ky. 


TUBE TURNS 
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Marketing Plans 
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10,000 POUNDS PLUS 

This Rosan Hydraulic Seal Insert is the newest development of 
the Rosan Locking System for threaded inserts and studs in all 
materials. By use of this insert, a fitting may be screwed into a 
port in soft metals and completely sealed under pressures far 
beyond test specifications and normal safety requirements. 

It has been tested to 10,000 P.S.I. (the limit of the testing 
apparatus) without leakage or failure of any kind. 

Again the Rosan Locking System has solved a problem of 
fastening in soft materials. The Hydraulic Seal Insert is locked 
firmly in the parent material by the serrated Rosan Locking 
Ring which prevents turning; and the fitting can then be in- 
stalled in a steel unit instead of soft metal. Crossed threads are 
thus unlikely to occur, but in case of damage the insert is eas- 
ily removable and can be replaced without special operations. 
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From this discussion it will he seen that 
there are several developments seemingly 
needed if private flying is to offer a mass 
market for light plane manufacturers. 
These are: 

(1) Planes suitable for cruising in the 
hands of amateur pilots, selling for prices 
comparable with automobiles, and with 
low operating costs. Manufacturers assure 
us that such planes will be available. 

(2) A new system of airports for 
private flyers, particularly airports around 
larger cities. - Several hundred automo- 
biles can be parked on a lot at the same 
time, but two planes arriving at the same 


airport simultaneously create “conges- 
tion.” It seems most undesirable to at- 
tempt to use the same airports for com- 
mercial planes and private planes. 

(3) A system for ground servicing 
private planes* sufficiently extensive and 
economical to permit people in moderate 

(4) A program of marketing which 
will sell planes . for individual use to 
people who are rutt already determined to 
buy. It seems almost unbelievable that 
manufacturers apparently have not given 
more thought to making it possible for 
the-man-in-the-street to buy a plane with 


FACTS YOU SHOULD KNOW * 

about 

HA R D QU/vasttUun Plcdi+uj, 

^Ohromium electroplating was first accomplished by Bunson in 
O 1854, while Geuther in 1856 succeeded in electroplating with 
chromium from a chromic acid solution which is the method in 
general use today. 

Until 1935 chromium plate was principally used as a decora- 
tive coating. This coating was very thin (.00002") and was used - 
on many articles because it retained its lustrous beauty by 
resisting tarnish. 

Not until we entered the war did ’’hard” chromium plating 
become an important factor in the tool industry, for it was 
quickly discovered that coatings from .0002" to .05" thick would 
conserve steel by greatly increasing the life of hand and machine 
tools and make fabricated parts last longer. 

Most industrial coatings of chromium plate were found to 
have a value of 1000 Brinell with No. 9 position on the Mohs 
scale, with the diamond as No. 10. This extreme hardness was 
found to outlast the wearing qualities of hardened steel gages 
by 5 times. 

That is why all Ellstrom made gage blocks are chromium 
plated on their gaging surfaces — to give them wearing qualities 
that will outlast the life of the ordinary hard steel blocks. 

By actual test Ellstrom standards will last 2 to 5 times 


This is number one in a scries of articles by the 
Dearborn Gage Company on chromium plating. 



a favorable minimum of inconvenience. 

(5) A system of instruction which will 
permit a person interested in flying to 
learn to pilot a plane without spending 
too much on instruction and without too 
much interference with his or her work. 

Without these developments it appears 
unlikely that private plane ownership will 
become general enough to develop a very 
large market. Of course, even under con- 
ditions as they were before the war, 
people with money and leisure will tend, 
in increasing numbers, to fly. But a small 
custom-built market, something like the 
postwar motor boat market, is not what 
the light plane manufacturers want. They' 
need a mass market able to support large 
scale manufacturing. 

The responsibility lies with the manu- 
facturers — (1) Will they have marketing 
plans ready when the war is over?: (2) 
will they have a distributor set-up or will 
it be a scramble?; and (3) what are 
they doing to be ready? 

From the results of the survey referred 
to in the first part of this discussion, the 
answers are: (1) No; (2) probably the 
latter; and (3) surprisingly, little if any- 

But private flying will develop if the 
public wants it and manufacturers are 
ready for it. 


Robot Engine-Tutor 

(Continued from page 193) 

are pilot's switch panel, including igni- 
tion, battery, fuel booster, electric primer 
and starter switches; a throttle and mix- 
ture control ; and a tachometer. Ter- 
minal strips and connectors complete the 
systems, which have visible wiring so 
students can trace and study' the circuits. 

As illustrated in Fig. 2 showing the rear 
of the panel, the magnetos are driven by 
means of pulleys and belting from the 
110-v. mockup “engine". Speed of the 
latter may be varied by shifting the mov- 
able brush housing, this being accom- 
plished by the throttle control on the front 
of the panel via mechanical linkage of 
push rods and bell cranks. . 

Completing the installation at the rear is 
the “electrical brain" consisting of 5 
micro switches and 24 assorted relays, in- 
cluding 4 agastat time-delay relays. 

Completing the front of the board, but 
somewhat inconspicuous until a boner is 
pulled, are two flush lamps with appar- 
ently blank opaque lenses, and a 3-in. toy 
propeller mounted on a front view air- 
plane silhouette. 

All cadets are given practice in starting 
and in preflight checking on the mockup, 
to tie together various facts that they have 
learned in previous study of the individual 
units of the systems and to prepare them 
for starting engines later in the mainte- 
nance engineering course. The sequence 
of operations on the mockup must be ex- 
actly as outlined in Technical Orders, else 
the engine will not start. And in the event 
of a serious error of omission or commis- 
sion. a mild pandemonium breaks loose. 

After the toy propeller is turned (igni- 
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tion off), the engine will start if remaining 
procedure is correct — that is, cutting in 
battery and electric fuel booster pump, 
energizing starter, priming, turning on 
ignition, and meshing starter to engine. 
The mixture control must be in idle cut- 
off or the engine will be “flooded" and not 
start. During meshing, the starter rotates 
engine and magnetos slowly, and the 
student may observe how the hot booster 
spark fires one row of sparkplugs. 

After a short time the 110-v. power 
takes over, the engine speeds up, and the 
magneto sparks fire both rows of spark- 
plugs. Within a few seconds, however, 
the engine will begin to die if the mixture 
control is not thrown forward to auto- 
rich. The start completed, the engine now 
runs as long as ignition and mixture con- 
trol are “on”, regardless of battery and 
fuel booster switches. 

If the student does not first turn the 
propeller, the engine will never start. 
Instead, upon being cranked, a loud clat- 
ter (muffled bell) results, to simulate the 
sound of a broken connecting rod thrash- 
ing around in a crankcase. This scares 
the student into releasing the starter 
switch ; the noise stops but it is too late — 
the damage is done. One of the seemingly 
blank lenses on the panel then becomes 
illuminated, outlining this message: 


SNAFU! 

7 eo. Engine at $20,000 
is now 

7,500 7b. Scrap at 29c. lb. 
because ...... ? 


To provide, simultaneously, a gentle 
him of damage caused by failure to ob- 
serve prescribed precaution, a small board, 
hitherto hidden below the table top, is 
automatically released by an electromag- 
netic latch and swings out on hinges 
towards the student. Fastened to the 
board is an actual bent connecting rod 
salvaged from a ruined engine. With this 
mute but vivid evidence before his eyes, 
there is no need for extended lecturing or 
preaching. 

Regardless of position of the other con- 
trols. if a student turns the propeller 
while the ignition is on, the engine imme- 
diately starts. Simultaneously a piercing 
siren (landing gear warning horn) 
shrieks for about 4 sec., startling the 
“decapitated" cadet half out of his GI 
shoes. And the other blank lens now 
flashes— 


There goes the ambulance 
for another GI mechanic l?l 
who forgot 


If the mixture control was out of idle 
cutoff, the engine keeps running until 
shut off by either the ignition switch or 
fuel cutoff. If the control was in idle 
cutoff, the engine kicks over for just a few 
seconds and then stops, since the “small 
amount of fuel present is burned up". In 
any case, the damage is done, and the 


NOTE: 

This "quick 
change" chuck 
has a wide field oi 
application . . . 
adaptors can be 
loaded with all 
sizes of drills, 
grinding quills, 
screwdrivers, 
countersinks, 
reamers. 


Of course, its 
big use is for 
drilling . . . takes 
drills down to 
a 1" stub! 


That means a 
big saving in both 
money and drills. 


Savings on drills 
alone pays for 
chuck changeover 
in a very short 


Have you 


catalogs? 


NEW CHUCK 

Uses Broken Twist Drills 

No Key Required . . . Saves Time 



This "Quick Change" Chuck is the 
simplest, most sensible ever de- 
signed. Only four parts . . . nothing 
to get out of order . . nothing to 
wear out. Separate adaptors for each 
drill size permit instant change. 

• Uses broken drills too . . . per- 
mits large savings in new drill 
requirements. 

• Saves time . . . bayonet lock is 
fast and easy. 

• Drills never slip. 

• Less cost ... no repairs needed. 

• No keys to use ... or lose. 

• Reaches tight places . . . because 
of small diameter of chuck. 


Test This Zephyr "Quick Change" Chuck 

Chuck $2.75 Write for a copy of 

Adaptors, each..., .75 our catalog showing 
(Specily drill diameter,) many aircraft tools. 


ZEPHYR 

High Quality Precision Tools 

ZEPHYR MANUFACTURING COMPANY 

Factory and Head Office : 

201 Hindry Avenue, Inglewood. California 
Eattern Branch Office: 

609 Stephenson Bids,, Detroit 2, Mich, 
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DUGAS ENGINEERING CORPORATION. MARINETTE. WISCONSIN 


selves with specific landmarks to enable 
accurate pattern flying. 

Frequent Cross-Wind Landings 

While the use of only eight patterns 
resulted in slight cross-wind conditions, it 
has been felt that better safety is achieved 
by standard pattern headings than by 
landings directly into the wind. There is 
also the additional training advantage of 
familiarizing students with cross-wind 
conditions early in training, an asset 
which will help them later in combat 
operations off rough and narrow one-way 

Students find pattern flying extremely 
difficult at first, due to inability to vis- 
ualize either the size or proper direction 
of the pattern. Despite the large size 
of the tee, its heading is sometimes hard 
to determine even for old-timers when 
flying in the down-wind leg (/ mi. from 
tee). To help orientate students, an accu- 
rate drawing of the field and surrounding 
territory was developed by army, ground 
school, and flight department members, 
and placed on a large 10 x 10 ft. table 
near the lower class ready-room. All 
details, such as highways, silos, fields, 
rivers, and streams in the vicinity of Haw- 
thorne Field are marked accurately on 
the map, and a miniature tee. which can 
be set according to conditions of the day. 

This device, instituted several months 
ago, lias done much to improve new 
students' ability since it enables them to 
study the pattern carefully before getting 
in the air. As a further training aid, 
aerial photos of the field have been 
mounted on the ready-room wall with the 
pattern for each tee-setting superimposed 
on the pictures. 

The dual-pattern system is only used 
when the tee is set either north-south or 
east-west. Due to the roughly rectangu- 
lar shape of the field and position oi 
buildings on the north side, two-way traffic 
under diagonal (northeast, southwest) 
conditions is not practicable. Under such 
conditions, a single pattern is flown and 
in a direction which keeps the aircraft 
away from the cantonment 

Direction of traffic is indicated by the 
yellow arms at the windward end of the 
tee. Either of the arms may be folded 
back when one-way traffic is desired, or 
both may be closed — an indication that 
flying has been called off. 

Accurate Flying Necessary 

Strict compliance to direction of traffic 
on landing and takeoff is, of course, the 
main factor of safe pattern fil ing under 
the concentrated activity at Hawthorne. 
Variations of even 5 deg. are not toler- 
ated by instructors or the airdrome offi- 
cer who is in the tower checking traffic 

To enable students to land and takeoff 
“on the tee", eight 600 it. lime lines, 
intersecting in the center of the field 
and aligned with the eight tee settings, 
have been laid down. Visual reference to 
these long lines make it very simple for a 
student to make his final approach, or 
climb after takeoff, properly aligned 


When flames start licking their 
greedy tongues around aircraft, 
you want the right kind of action 
FAST. 

That’s just what you get when 
PLUS-FIFTYDUGAS Dry Chem- 
ical is on the spot. The split- 
second that PLUS-FIFTY DU- 
GAS Dry Chemical hits flames, 
huge blankets of fire-smothering 
gases are released. With amazing 


speed, the fire is OUT. 

Remember, too, that PLUS- 
FIFTY DUGAS Dry Chemical 
hurts nothing but fire, is harm- 
less to both personnel and 
engines. 

Write or wire us for further 
facts about PLUS-FIFTY DUGAS 
Dry Chemical and priority infor- 
mation on DUGAS Fire Extin- 
guishing Equipment. 
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The most awkward moment in tin- 
course of the field's busy flying day oc- 
curs when a tec change is necessary due 
to pronounced change in direction of the 
wind. Responsibility for the change lies 
with the airdrome officer, who normally 

initial solo flights are in the pattern. In 
the past, some close calls have occurred 
when students, shooting landings off the 
south side of the field, failed to notice a 
tec change (tee is on north edge) and 
took off 90 deg. to the new tee setting. 

To avoid this and other contingencies, 
a pre-takeoff check has recently been 
ordered. This includes checking of the 
tee direction, both magnetos for “on", 
and “clear behind, clear ahead." This 
check is made at 45 deg. to the tee, 
in which position the plane must be parked 
until actual takeoff is started. To insure 
minimum parking at the end of the run- 
way and to avoid a recurrence of the 
accident previously mentioned, magnetos 
are now checked while planes are still 
on the ramp. 

Accommodation of so much traffic neces- 
sitates takeoffs only a few hundred feet 
to one side of a plane which may be 
landing, and also requires takeoffs in 
rather quick succession. The rule fol- 
lowed is. “Wait until plane ahead has left 
ground before starting your takeoff." 

At 8:00 a. m. (when morning flying 
starts) and 1:15 p. m. (when afternoon 
flying starts) the rule is altered to speed 
getting planes, especially dual planes, in 
the air. For the first few minutes, the 
center-field takeoff ruling is not applied 
and dual ships may takeoff, with the tec, 
from any point and in reasonably close 
succession. No planes are allowed to 
land until the initial rush is over. It 
takes about 20 min. to empty the ramp. 

Uniform Taxiing Important 

Systematic handling of aircraft on the 
ground is no less important than control 
of aircraft in the pattern. A set of rules 
which are both simple yet effective is 
something which only experience and 
trial-and-error can develop. The ground 
rules now in effect, however, represent 
workable and practicable safety measures 
commensurate with fast and efficient 
handling of aircraft. 

Thq one criterion which predominates is 
that taxiing accidents arc inexcusable, and 
severest disciplinary action is taken in 
cases of negligence of this sort. To en- 
courage safe flying and ground handling, 
a contest between squadrons, based on a 
point system, has worked out well. To 
illustrate the serious vein in which taxi- 
ing accidents are treated, a ground-loop 
rates 2 points against a squadron, a nose- 


I N DUSTRY’S NEW SOURCE OF CONTROLLED POWER 



p luid p ower 

MAKES MOLECULES BOUNCE! 


In synthetic rubber plants. Fluid Power 
helps pry the molecules apart and squeeze 
them into new combinations. Liquids and 
gases are measured, mixed and trans- 
formed to meet the exacting standards 
of chemical formulas. 

Fluid Power is transmitted through 
tubes. It helps to drive, control, and 
regulate ... all the way through from 
the raw ingredients to the bouncing tire. 

Fluid Power is simple, dependable. 
And that’s an essential in the complex 
operations of rubber and chemical plants 
and modern oil refineries. Whether the 
job calls for precision timing or power- 
ful, remote control. Fluid Power does 
it efficiently — and without coddling! 

Where and how can Fluid Power be 
put to work for you ? The applications 
are limitless. A Parker engineer will be 
glad to discuss your problem with you. 


( A 

AT YOUR SERVICE . . . 
FLUID POWER 
ENGINEERING 

Solving power and control 
problems . . . engineering new 
Fluid Power systems is the 
day-to-day job of Parker 
engineers. In the marine, 
railroad, petroleum, Diesel, 
refrigerator and machine tool 
and other industries, they arc 
developing new and interest- 

should know about. Ask a 
Parker engineer, or write 
direct to The Parker Appli- 
ance Company, 17325 Euclid 
Avenue, Cleveland 12, Ohio. 

V , 


damage) costs only 5 points, yet the 
smallest hole ripped on a boundary marker 
rates 10 points, the same number as- 
sessed for mid-air collision, which lias 
never occurred at Orangeburg. The only 
offense considered more serious than this 
is the low-flying violation which is valued 
at 15. 

This point system has done a great deal 
to reduce accidents of all varieties, and 
squadrons (consisting of 30-40 students 


PARKER 
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Bond Truck Costers Help Glenn L. Martin 


The Glenn L. Martin Company trucks must 
move dependably and on schedule. That’s why 
you see Bond Casters on this truck used to move aluminum 
sheets in the Marlin plant. Bond Casters are used in the ship- 
ping and receiving departments in transport of material from 
one department to another. You’ll find Bonds on duty on 
Martin assembly lines and in the Martin stock room, too. 


flying from 2,000-2,500 hF. each class) 
have won the prize with as little as 11 
points. (Points arc charged whether or 
not the offending plane is damaged.) 

Taxiing on the ramp is not allowed 
unless there is a man at each wing tip 
and the speed no faster than a brisk walk. 
Away from the ramp, faster taxiing is 
permitted, but continued “S’ing" is re- 
quired to keep the area ahead cleared. 

Taxiing to takeoff area and back to the 
line is always done along the boundary 
of the field and in the direction of traffic. 
That is, if the pattern is being flown to 
the left, traffic on the ground moves 
only to the left. Taxiing traffic moves in 
a single line, and passing is not permitted. 

After landing, a plane may turn off 
the landing area only in the direction 
of the traffic pattern. Thus if the pilot 
has landed from a right pattern he may 
only turn to the right and then 90 deg. 
to get off the landing area as fast as 
possible. Since the planes are landed 
near the outside of the field, a minimum 
amount of taxiing is needed to get to the 

A turn against the tee is permitted only 
after the plane has been taxied straight 
ahead to the up-wind edge of the field and 
then only if the pilot is returning to the 
lamp at the end of the flight. This rule 
permits landings in reasonably quick 
succession since the pilot can choose a 
landing lane outside of a plane ahead 
and land fairly close because he knows 
that the lead plane will only turn away 
from his landing lane. 

As much as possible, ships are required 
to trail in the down-wind leg of the pat- 
tern and to widen the interval between 
planes by throttling back if necessary. 
Worst etiquette is for a pilot, entering 
traffic, to establish his down-wind leg be- 
hind and inside a plane already in the 
pattern. This tends to bunch the two in 
the base leg. 

If a ship overshoots and must go around, 
the pilot must climb straight ahead to 600 
ft. rather than 400 ft. where he would 
normally make his first pattern turn. 
This avoids the possibility of a ship 
taking off at the same time and climbing 
up under the overshooting plane. Col- 
lision of two planes under such circum- 
stances at another school led to the adop- 
tion of this rule in the Eastern Training 
Command. 

All landings must be made in the first 
half of the field— a rule rigidly adhered to. 

The airdrome officer is on duty when- 
ever flight operations are underway, 
and this duty is performed by supervisory 
personnel only. From the vantage point 
of the tower, the A.O. keeps an eye on 
takeoffs, landings, and pattern flying, and 
he reports in his daily log the ship num- 
ber, pilot's name, and time of any in- 
fraction of rules, such as cross-tee take- 
offs, scraped wings, ground-loops, poor 
landings, etc. Solo students who are ob- 
served flying improperly are called to 
the tower and reprimanded right on the 

An innovation which has proved very 
helpful is the assignment to tower duty 
of two lower class cadets on 2-hr. 
shifts. These students remain by the side 
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of the A.O., note errors in pattern flying, 
and from the elevation of the tower gain 
a clearer conception of the pattern and 
how to fly it. 

The tower is equipped with a standard 
airport light-gun, which is used for emer- 
gencies and to call planes back to the line. 
It has not been found necessary to use 
the green light to signal each takeoff or 
landing. 

Successful handling of traffic at Haw- 
thorne and other civilian contract schools, 
as well as WTS schools with large fleets, 
indicates that use of the rectangular pat- 
tern is the most satisfactory method of 
keeping heavy airport traffic under con- 
trol. In a training operation where 
rigid discipline can be enforced it is an 
ideal solution because precision of altitude 
and direction is required and attained to a 
fair degree. 

With civilian operations involving tran- 
sients who are inexperienced with local 
regulations and patterns, pattern flying 
can get pretty sloppy, but at least it pro- 
vides some uniform handling of traffic. 

Which leads to the inescapable con- 
clusion about airport flying — that no con- 
dition is ever safer than the degree to 
which the pilot will look around. In mili- 
try flying, the pilot’s life largely depends 
on seeing the enemy first, hence the eagle- 
eye is stressed to the nth degree in the 
army’s training program. 

And it can be no less important in fu- 
ture civilian operations, for collision is 
seen as a main hazard in the postwar 
days when more airplanes than ever will 
be taking to the skies. 

What you see first won’t hit you if 


Calculating Flap Weights 

(Continued from page 155) 


true, since a becomes equal to zero — 

. PI.’ 

W “ h 

This indicates that the weight per 
square foot varies directly as the loading 
and cube of length; and inversely as 


Empirical Verification 

Validity of the expression may be de- 
termined by actual trial on existing flaps. 
This check must be made on similar de- 
signs to conform to the basic assumption 
that the ratio of bending weight to total 
weight of flap is a constant. The degree 
of similarity of the two flaps will deter- 
mine the magnitude of final resulting dis- 
crepancies. Therefore, careful considera- 
tion should be given to all variable factors 
involved in both designs. The writer's 
experience has shown that the error to be 
expected is usually within a range of 
values from plus 10 percent to — 10 per- 
cent A variation of this magnitude is 
permissible in preliminary estimates of 
structural groups of large proportions. 

It is to be remembered that the ex- 
pression developed does not include any 
balance weight when applied to ailerons. 
Only the structural weight was considered 




DREMEL MFG.C0. CaUEED RACINE. WIS.usa 


27,000 

R.P.M. 


Used in machine shops and tool 
rooms for finishing intricate dies. 
Used on production lines to clean 
castings, turnings and forgings . . . 
sharpen tools and do hundreds of 
grinding, finishing, polishing, burring, 
routing and etching operations. 
Dremel Moto-Tool has AC-DC motor 
with shock-proof bakelite housing, 
oil-sealed (oil-less) bearings, and 
built in cooling fan. Weighs only 
13 ounces — so light and compact a 
girl can handle it with ease. Dy- 
namically balanced armature elimi- 
nates vibration and provides preci- 
sion control. Moto-TooFs high speed 
(27,000 rpm) permits finer, faster 
work — conserves cutters. 

Dremel Moto-Tools are proving in- 


dispensable aids in speeding up war 
production in such plants as General 
Electric, Westinghouse, Remington 
Arms, Ford, Nash-Kelvinator, Con- 
solidated Aircraft, Douglas and 
Northrup Aircraft, and many simi- 
lar "Arsenals of Democracy." 

Try a Dremel Moto-Tool on your own 
jobs — in your own shop. See how 
versatile, how indispensable it' is — 
how it saves time and materials. 
Order from your distributor or con- 
tact a Dremel Representative. 

PROMPT SHIPMENT on orders with 
proper priority. 

Federated Sales 

2437 W. Valley, Alhambra, Calif. 

Mill Factor Products 
53 W. Broadway, New York, N. Y. 

F. W. Fowler 

137 Federal, Boston 10, Mass. 


Whether you have a Moto-Tool or any other type of grinder, use only genuine 
Dremel shop-tested Accessories — steel cutters, emery wheel points, brushes, Sanders. 
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Dependability of radio equipment doesn’t begin with the Walkie- 
Talkie man reporting enemy movements or directing Allied ad- 
vances. . . Dependability originates in plants manufacturing ALL 
war equipment so essential in conducting a successful mechanized 
war. . . To achieve this dependability, thorough, accurate, efficient 
testing and processing equipment is demanded. Kold-Hold’s sub- 
zero and dual temperature units are productionecred* to enable you 
to meet rigid specifications with dependable testing and processing. 

. . . Detailed information on Kold- 



Hold products and their many ap- 
plications furnished upon request. 
Ask for catalog No. S-Z 431. 

itOU>*MOLD 

^'Engineered lor Production 


442 NORTH GRAND AVENUE, LANSING, 4 , MICHIGAN 


in the derivation. The estimation of 



ance weight necessary for the aileron. 

Best method of estimating balance 
weight is to compute static unbalance by 
assuming a C. G. position for the struc- 
tural weight. Then, dividing this unbal- 
anced moment by the arm to the expected 
position of balance weight will yield the 
amount of necessary lead. Total estimated 
weight of flap is then equal to the sum 
of structural weight and balance weight. 


To apply the derived expression to best 


form according to type of flap, construc- 
tion, number of hinge supports, material, 
and geometrical properties. With this 
complete data readily available, it is sim- 
ply a matter of selecting the proper co- 
efficient to be used for the new design. 
The coefficient is selected from that flap 

design. Substituting this value in the 
tinent data describing the new flap, the 

This analysis presents a general ra- 
tional expression that may be used to 
estimate the weight of a flap or aileron, 
based upon structural considerations. Re- 
sults obtained are within allowable limits 
of accuracy permitted for weight estima- 
tion. As a check, the value computed by 
the equation should be compared to the 
figure calculated by conventional method 
of unit weight multiplied by area. For 


What Price Stocks? 

(.Continued from page 206) 

used in the Pacific area. 

As war contracts are cancelled, Donald 
Nelson, chairman of WPB, has told the 

company, then what essential civilian pro- 
essential materials could be allowed the 

There will not be n recurrence of' the 
abrupt cancellation like that on the Brew- 
ster contract, Nelson has assured Con- 
gressmen. But, he also emphasizes, the 
solution of the industry’s reconversion 
problem rests primarily on the initiative 

It may be that the government will be 
able to hand a big housing program to 
whatever segments of the industry are 
interested a little later on. At least, the 
Foreign Economic Administration is 
known to have undertaken an inquiry 
into the feasibility of placing orders for 
( Turn to page 297 ) 
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A great new era of air trans- 
portation is on the way . . . and 
AIR COMMUNICATIONS, 
Inc. is proud to have a part in 
helping to bring it ever nearer. 


Already new electronic com- 
munication developments have 
brought new safety and in- 
creased striking power to our 
warplanes — enabling them to 
fly true to their target, and re- 
turn to base through the densest 
fogs, storms and darkness. 


Tomorrow, still more amazing 
air communications will form 
and mark the highways of the 
skies, for private planes as well 
as for the great coast-to-coast 
and trans-oceanic airliners— will 
make air travel positive day or 
night, in storm or fair weather. 


While AIR COMMUNICA- 
TIONS, Inc. continues to pro- 
duce precision built products for 
the war effort, our engineers are 
busy developing new and im- 
proved devices for the great 
post-war "Air Age” — to safe- 
guard tomorrow’s world of 
flight. In the peacetime future 
this war-tested organization 
will design, engineer and build 
everything for the safety, economy 
and convenience of flying. 


Cooperative Engineering 
Available— let us help you solve 
your engineering problems of 
the future. 
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KANSAS CITY 8, MISSOURI 


“Dediyeiuty. Styitcec-tiity and SuilcUxy far ‘Victory ...eutd far tAc 'puturc 



IOO°/oin War Production Now... But on" V- DAY'.'.. 
READY TO SERVE 'PEACETIME KEEPS 


It is a continuing privilege to serve America 
in her war effort with 100% of our manpower 
and facilities for the design, engineering, and 
manufacture of welded tubular assemblies 
and high tensile steel forgings for aircraft. We, 
here at Aircraft Mechanics, Inc., also consider 
it a privilege — and a definite obligation — to be 
ready to serve America throughout her peace 
effort in the weeks and years following V-day. 


We built much of our own tooling, and 
trained most of our craftsmen for our partici- 
pation in the war production program. This 
experience and "know how" can serve you 
in your own manufacture of war goods as well 
as in the peace time production program you 
are planning for your own operations. A re- 
quest from you, today, will bring full particu- 
lars concerning our facilities. 


BUY U.S. WAR BONDS * * * KEEP AMERICA FREE 



* AIRCRAFT MECHANICS - 

COLORADO SPRINGS, COLORADO 




The nationwide organization of the Panelyte Divi- 
sion is a clearing house for authentic, up-to-the-min- 
ute information on structural laminated resinous 
plastics. 

Our replies to your inquiries are founded — not on 
theory — but on basic experience in the mass produc- 
tion of fabricated and molded thermo-setting plastic 
parts for all branches of industry. Nor is this technical 
help limited to knowledge gained within our plant. 
Our policy of working closely with customers' engi- 


— and from performance data on hand, to make accu- 
rate estimates on the service life of proposed plastic 
applications. 

New type plastics and improved molding and fab- 
rication techniques, developed by our engineering 
staff, increase efficiency and cut costs on widely diver- 
gent applications. 

We are always glad to answer any question regard- 
ing die design, production cost or use of molded and 
fabricated laminated plastic parts. 



MASS PRODUCTION OF SHEETS, RODS. TUBES, MOLDED FORMS, FABRICATED PARTS 
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Ext&e 

inaugurated 
Aircraft Battery Service 
in 1924 


The Curtiss "Carrier Pigeon,” on the left, and the 
Fokker 3 - engine monoplane, on the right, were 
rendered Fxide Service just before they took off on 
the Annual Reliability Flight in the fall of 1925. 


AFTER THE WAR 


The world-wide Fxide Sales-Service Organization 
was used as far back as 1924 on soine of the most 
famous flights in aviation history. Exide Service was 
rendered to the Around-the-World Fliers in 1924, the 
Pan-American Good-Will Fliers in 1926, and others 
by the Exide Service Organization all over the world. 
And currently, Exide service engineers are cooperating 
on battery problems with the military services. 






THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 
Exide Batteries of Canada, Limited, Toronto 




Contrary to the trend in other technical fields, the 
1. number of instruments and controls tends to in- 
crease with "the power and size of aircraft. But just as 
complex conditions in other fields are being handled 
automatically, the Simmonds-Hobson Automatic Engine 
Control provides for the known variety of conditions in 
aircraft engine operation. 
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Engine economy comes first when considering how to keep planes in the air. For, 
the time has arrived in civilian aviation when costs again assume importance, when 


must be realized. Kinner engines will 
power, because Kinner has built economy into its engines for a 


Kinner economy starts with first cost; 
through long hours in the air with minimum 
inspection and maintenance, maximum periods 
between check-ups and majors. Kinners offer 
special economy in parts and service, because 
you can always get Kinner parts, never have to 
leave an engine down while parts are made and 
shipped. Kinner records in log books all over 
the country tell of low fuel and oil consumption. 
Economy is important today— will be more 
important tomorrow. And it is in the tomor- 
row, when hours grow from hundreds to 
thousands, that Kinner economy will count 
most. KINNER MOTORS, INC., 

Glendale, Calif., U. S. A. 


answer the problem of low o 
quarter-century. 
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INDUSTRY'S 

pR0B icN " 
children 

Handled bj 


DoALL , 






Is one word for the Zephyr. When equipped with the proper 
DoALL Sow Band, it cuts its way through anything spongy, flinty, 
glass-like, porous, any product that presents cutting difficulties. 
With a 36" throat, a work thickness capacity of 20" and a 
30" square tilting table, the Zephyr accommodates large 
castings and die blocks as well as parts of unusual length. 
Speedmaster equip 
1500 to 10,000 f. p 
one-third the forms 

d constructed to well-nigh d 


Zephyr boldly tackles 
shy away. 

you should k 
Send for illustrated litei 


the famous DoALL Contour 
Mochines for faster, cleaner 
cutting and shaping of today's 

some tough old-timers. 


• Non Ferrous 

• New Plastic! 

• Laminates o 



DoALL 
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\N HEN WILL the first blizzard strike? No one knows! 
That’s all the more reason why you should make every 
effort to insure early readiness — by placing your order 
for snow removal equipment NOW! 

Get the facts today on powerful Walter Snow Fighters 
. . . proven by tests to be the fastest method of clear- 
ing airport runways. There are Walter models to effi- 
ciently handle every snow condition, topped by the 
250 H.P. Super Snow Fighter. This unit clears a 28 ft. 
width in one run, at 20-30 m.p.h. — keeps runways 
clear throughout the worst blizzard — throws snow far 
to the side to prevent the formation of dangerous 


This performance comes from the great traction, power 
and speed produced only by the exclusive Walter Four 
Point Positive Drive. Full motor-power is delivered to 
each of the FOUR driving wheels according to its trac- 
tion at any instant — preventing slipping, stalling and 
wheel-spinning. 

Your first round with snow is fast approaching. Order 
your Walter Snow Fighters now — and you'll beat any 
blizzard to the punch this winter! 

WALTER MOTOR TRUCK COMPANY 

1001-19 Irving Ave., Ridgewood 27, Queens, L. I., N. Y ( 
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Dow Corning Fluids possess unique characteristics 

that warrant their close study by technicians in varied 
industries— especially those engaged in 
the current war effort. These water-white permanent 
liquids are furnished in two series, covering 

a wide range of viscosities. 



Summary of Characteristics 


Dow Corning Silicone 
Products Include: 

RESINS - High temperature insulating var- 


GREASES— For lubrication oi valves in high 
temperature or corrosive chemical services. 
Plug Cock Greaso-lor metal valves. Stop- 
cock Grease— lor glass and ceramic valves. 


• Remarkably low viscosity change from sub- 
zero to high temperatures. 

• Exceptionally inert to metals, rubber and 
plastics. 

• Unusually resistant to chemicals and high 
temperatures. 

• Effective water repellent. 

• Lubricant for glass, ceramics, plastics. 


D O 
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The principle behind this handful of odd-shaped parts long 
lay on the "good-ideas-but-can't-be-done" shelf. Engineers 
who recognized the Gerotor's value in theory discounted its 
practical possibilities. ..until it was put up to Nichols. 

The stumbling block: Finding ways to produce the inner 
part to mate with the outer on an interchangeable-parts-and- 
assembly basis. ..to extremely close tolerances. 

Yet, this principle was too important to remain perma- 
nently on the shelf, because it blueprinted a metering pump 
that could discharge a continuous, Pleasured flow of liquid 
and ac the same time draw in a fresh supply. As the inner 
gerotor revolves continuously in the outer gerotor, the tooth 
space progressively increases during half a revolution, and 
simultaneously decreases in its opposite half. The cavity on 
the increasing side provides the intake, while the cavity on the 
decreasing side provides the discharge. 

Today "the pump that couldn't be made" is not only being 


produced by W. H. Nichols & Sons but is being assembled 
without any pre-selection of its parts... something a leading 
technological institute flatly said was impossible. 

In engineering this unit to mass-precision standards, 
Nichols designed and built special machines and tools to 
contour grind the hardened inner gerotors and to finish the 
outer gerotors... applied its thorough knowledge of lapping, 
as well as accurate hole-sizing and locating. And achieved 
a compact mechanism that answers today's engineering re- 
quirements for light weight, high speed and low price... 
plus long life. 

Your interests may not include Gerotors or pumps of any 
kind, but the ability of Nichols to bridge the gap between 
good ideas and their practical mass-production may turn one 
of your "shelved" post-war blueprints into profitable reality. 

Put their future up to "Accurate” Nichols. 

W. H. NICHOLS & SONS, WALTHAM 54, MASS. 
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HYDRAULIC COMPONENTS FOR MILITARY AIRCRAFT 


.1 0404-Y2 


CLARKE AERO-HYDRAULICS, INC. 




Another: the AiResearch Wind Tunnel. This, 
too, will return to peacetime projects, helping 
solve such problems as the adaptation for to- 
morrow’s finer airliners of the new intercool- 
ing and oil cooling systems that AiResearch 
has developed for planes of war. 


More: AiResearch specialists who perfected 
automatic exit flap controls . . . lightweight in- 
tercoolers . . . anti-congealing oil coolers. From 
their "know-how” will come new heat transfer 
and pressure control systems, and AiResearch 
"comfort-protection” for peacetime aircraft. 

P _ ; 
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c %ec& tiU* 7lew FORGEWELD 


□ UNBREAKABLE-Top plaie forged of 
SAE-1045 carbon steel with integral king 
bolt. Yoke base forged of SAE-1045 steel 
with structural steel legs. 

□ Swivel— double ball race in machined race- 
ways with Brinell hardness of 230. 


SERVICE CASTER 



ED Axle and King Bolt l*/4"'diameter. 

ED Wheels — cast steel, certified malleable iron 
or moulded plastic type. 

ED Size of "wheels” — Standard, 8" to 12" diameter. 
CD Hyatt or Timken roller bearings. 

& TRUCK DIVISION 
INDUSTRIES. INC. 

Avenue, Albion. Michigan 

Toronto, Canada : United Steel Corporation, ltd.. SCAT Co. M.lelon 





1 . The drive can be rotated through 360°. 

2. Fits standard type male and female shaft 
connections. 

3. The unit is serviced by removal of one bolt — 
and without disturbing the shaft connections. 

4e Serves as the anchor point for tach shaft 
installation. 


Altair* Variable angle drives are available to fit both MC 164 and MC 215 tach 
shafts. Complete information will be supplied on request. Pacific Division, Bendix 
Aviation Corporation, North Hollywood, California. Sales Engineering offices in 
New York City and Dayton. 

*T be new trade name of products manufactured by Pacific 
Division, Bendix Aviation Corporation. 



DESIGNERS AND MANUFACTURERS Of RADIO t 


JIPMENT — OUR FART OF THE INVISISLE CREW 


HYDRAULIC 




I T’S all right to talk about new plastic refrigera- 
tors — glass ranges — "miracle” homes with solar 
heat — visionary automobiles made of magical new 
materials by revolutionary manufacturing methods 
— but, if buyers have to wait months, maybe years 
for such products, the manufacturers are not going 
to hear that merry tinkle in the till for some time 

The immediate demand will be for products 
that have acceptance — in all probability the old 
standbys of your pre-war product line with new 

improvements to be sure — products you know will 
give customers satisfaction — products that will 
give you low selling cost, low service cost with 
quick turnover and profits. 

So we submit that wise postwar planning should 
prompt you to go through two stages — 

Get into production on essentially those prod- 
ucts you’ve sold or made before — improve, but 
be careful of radical changes. 

Bring along those revolutionary new develop- 
ments as quickly as they can be "proved." 

It is wise to remember that products that are 
“coming" ring no bell including the one on the 
cash register, until they arrive. The products you 
made and sold in the past gave mighty good cus- 
tomer satisfaction and performance. To help meet 


the immediate postwar demand, what would be 
more sensible than to offer your customers and 
prospects good, proven products — fast! 

We hope you’ll agree with this outline of our 
thinking. We call it "Postwar planning with both 
feet on the ground 

Since industrial progress has always been evolu- 
tionary . . . never revolutionary , it is only to be 
expected that the experience you have gained in 
working to military requirements of precision will 
have a permanent effect on your postwar product 
development and manufacturing methods. This is 
something to remember for when competition 
really becomes tough, the highest standards of 
quality will be imposed on every type of product 
— utmost production efficiency will be imperative 
for profitable operations. 

If your present or contemplated production 
operations involve the high precision finishing of 
metals, wood, plastic or new alloys — let McAleer 
make those operations profitable. During this war 
we have been privileged to help many manufac- 
turers solve the varied and complex problems in- 
volved in the hypercritical finishing of many kinds 
of high precision war equipment. These same com- 
panies, we feel, will turn naturally to McAleer for 
the answer to their postwar product finishing 
needs. We want you to feel free to do the same. 


M c Aleer 

MANUFACTURING CO. 


» ROCHESTER, MICHIGAN 


“BRspork plugs have proven their reliability in 
men s planes during ten years of flying in Catin America. 




td States Army, Navy and Coast Guard and Aircraft Engine Builders 


Tmn niRuinvs svsteid 


Transportes Aereos Centro Americanos 
Aerovias Brasil • Aerovias Argentinas 
TACA de Colombia • TACA de Venezuela 

Represented in the United States by 

TACA AIRWAYS AGENCY, INC. 

630 Fifth Avenue, New York 20 
32 Biscayne Boulevard, Miami 9 
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proves the importance of dependable controls 


I n the grim business of combat flying, 
quickness and sureness of controls — 
hair-trigger response to the pilot’s touch on 
switch and lever— often determine who 
will return from a mission. 

The Curtiss P-40 Warhawk, famous 
veteran of this war’s battle skies, uses 
American Tiger Brand Control Cables to 
provide the sensitive, unfailing response so 
necessary for survival. 

Because of the flying safety they assure. 


these high-quality cables are standard 
equipment on America’s most famous com- 
bat and commercial planes. 

With ample strength to handle maxi- 
mum loads, they combine lightness, mini- 
mum stretch, excellent flexibility and 
superior resistance to fatigue, wear and 
abrasion. 

The fact that they are of Excellav Pre- 
formed construction is further assurance 
of their flawless performance in service. 
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pre-fabricated housing into the plants of 
plane makers who will have no immediate 
use for their facilities when war orders 
are terminated. These houses, it is re- 
ported, would be supplied to some of the 
liberated areas in Europe. 

Such a program might prove a desir- 
able stop gap for some aircraft concerns 
during the interim when surplus planes 
are being disposed of and peacetime air- 
craft products are being readied for the 

In the meantime there is one favorable 
phase of the industry's early reconversion 
years that has had little notice. Large 
tax refunds will be flowing into company 
treasuries at a time when they will be 
most needed. In the case of Curtiss- 
Wright Corp., for example, postwar tax 
refunds in 1942 amounted to $7,993,000 and 
totaled $9,088,000 in 1943. That means 
that $17,081,000 will accrue to Curtiss- 
Wright from the government in refunded 
tax money after the war. And this refund 
will be still larger as a result of 1944 
and 1945 war contract operations. 

Tax refunds will continue to accumulate 
for all aircraft companies as long as war 
volume keeps them in the upper tax 
brackets. 


Fan Cooling 

( Continued from page 159) 

ing angles of relative velocity, B, and B>, 
calculated, and then joining these by a 
curve, those fans with very high pressure 
coefficients having rising characteristics, 
while low pressure coefficient fans have 
declining characteristics with increasing 
volume. 

On receipt of design information con- 
cerning the fan built by Curtiss-Wright 
at St. Louis, it was decided to determine 
how far the curvature of this so-called 
“stream filament’’ blading can be carried 
without breakaway for high total-pressure 
boost for various conditions and, equally 
important, what arc the limitations of this 
approach in terms of static-pressure con- 
version achieved within a reasonable axial 
travel? These objectives involve research 
on control of tangential acceleration of the 
air, and expansion between the blades, as 
influenced by blade curvature, blade shape, 
and degree of "Schichting,” both for rotor 
and stator vanes, and entering blade 
angle for fans of low and high capacity. 

Unlike our earlier fan designs, we be- 
lieved that sheet metal vanes of constant 
thickness, making for rugged design, 
should be equally as effective as stream- 
lined shapes, the areas of path between 
blades being taken care of by correct 
curvatures. These ideas were taken directly 
from similar design research on super- 
charger entrance and diffuser vanes con- 
ducted by ourselves, a number of other 
•companies, and the NACA over several 
years. All models for laboratory testing 
have been designed on this basis. 

Pending laboratory tests, the rotor 
of the last geared-engine nose fan de- 
scribed above (Fig. 9) was redesigned to 
incorporate sheet-metal blades. Due to 
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At high altitudes and under all temperature and 
humidity variations, Permoflux Dynamic Headphones 
meet pounding battle requirements with rugged 
mechanical strength and the utmost in communication 
intelligibility. The same engineering principles that 
set the pace for improved headphone performance 
under adverse noise conditions are making their con- 
tribution to the superior line of Permoflux Speakers, 
Microphones, Transformers and other electronic 
apparatus. 

BUY WAR BONDS FOR VICTORY! 


Where Commands are Vital . . . 


PERM#fluX 


PERMOFLUX CORPORATION 

4916-22 W. Grand Ave., Chicago 39, III. 



MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS 
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the relatively high fan speed (engine 
crankshaft speed) and the goal of only 
10 in. static-pressure boost at sea level. 

However, higher' boost blades have sub- 
sequently been applied to propeller-speed 
fans on airplanes and are forthcoming 
for geared fans as required. 

Recently a propeller-speed fan and after- 

ing performance of a large flying boat 
with twin-row radial engines. With the 
ship flying at far greater load than its 
original design value, severe induced cool- 
ing penalties, such as those explained 

in unsatisfactory cruising performance. 

It was planned that the fan should give 
4 in. additional boost at 2.100 engine rpm. 
at 4,000 ft. on a hot day, with propeller 
turning at .4375 of engine speed. This 
is considerably more difficult than those 

for in the early days. 


Large Spinner Used 

The first fan blades fell short of giving 
the required boost, because the helical 
component of approach due to the pro- 
peller was not allowed for sufficiently. 
The first fan was also tested with and 



be detected, the production version was 


Cooling and airspeed in cruising are 
both distinctly improved with the 4+ 

made with flaps in the streamlined posi- 
tion. Ten inches water baffle pressure 
drop is achieved at takeoff, and about 13 
in. water baffle pressure drop is obtained 
in rated-power climb. Of the latter, about 
half accrues from the fan. Pressures 
around the engine arc quite uniform. 

Figs. 11, 12, and 13 (herewith) offer 
fan details. Fig. 14 is a sectional view 
of the installation. Note the small de- 
gree of ‘'Schichting," all at the root end 

rotor blade entrance angles necessary and 
the trailing angle of the blade at the root, 
which curves around to discharge the air 
slightly in the direction of rotation. The 

charger diffusers ; that is, a gradual 
increase of area at first, as influenced 
importantly by the sine of the vane angle, 
gradually increasing along the path. Fig. 
15 and 16 show fan and installation 
itself. This fan is currently in produc- 


Low Altitude Fan 

Just prior to the above project, a pro- 
peller-speed fan for a single-row radial 
was installed in a test ship. Fig. 17 is a 
photo of the installation, and Fig. 18 
offers details of the rotor. 

The fan, designed before the one for 

assignment in spite of being for a higher 
boost The. propeller runs at .667 of 
engine speed, instead of .437, and the 
volume of cooling air flow is reduced 35 
percent It should be pointed out how- 
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The Capacity to "TAKE IT!" 

Tobe Capacitors have proved they can "take it” — 
under all operating conditions. Their reputation 
for long life and dependability has grown con- 
stantly through sixteen years of specialized capac- 
itor manufacturing experience. Behind this rec- 
ord stands unceasing Tobe research, frequent and 
rigid inspections and conservative ratings. The 
Tobe SPG capacitor illustrated below is a good 
example of Tobe quality. Top grade materials, 
of course. Kraft tissue, aluminum foil. Mineral oil 
impregnated and filled, in a streamlined drawn 
container, hermetically sealed. Designed for 
operation under a wide temperature range. Tobe 
engineers are at your ready disposal in all 
capacitor problems. Inquiries and requests for 
samples will receive prompt attention. 


2 x .05 6O0V.D.C. 
.05 and .1 1,000 V.D.C. 
STANDARD CAPACITANCE TOLERANCE . . . 20%** 

GROUND TEST 2,500 V. D. C. 

OPERATING TEMPERATURES . . -55°Fto 185° F 
SHUNT RESISTANCE .... 20,000 megohms 
POWER FACTOR . . At 1,000 cycles-.0075 
CONTAINER SIZE 

Width tt*, length 1 5 /i 6 ", height l>*/ 64 ' 
MOUNTING HOLE CENTERS 1V4' 
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A small part in victory today... A BIG PART IN INDUSTRY TOMORROW 
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^^^viation’s our pet at Kelite. 

We love the challenge in it, the 
new ideas, the- sense of achievement 
and unlimited possibilities as well as 
the thrill of flying itself. So the fre- 
quent prognostications of the “ex- 
perts” about the “coming collapse in 
aviation” slap us square in the face. 

Sure, less planes will be needed 
after American aviation has completed 
its colossal war job. But, there are a 
lot of people and a lot of dollars in 
aviation today which would never be 


there except for the extreme demands 
of war. And a lot of us who are deep 
in war work today are eager to get 
back to our normal peacetime occu- 
pations of helping to supply better air 


transport for the world’s natural, 
peaceful needs. 

The World, which has seen Amer- 
ica’s victories in the air, will have big 
jobs for American aviation to do. 

Personally, we at Kelite are in 
aviation to stay! Our service engineers 
like to call on men who feel the same 
way about it, and we’re proud that the 
industry chooses Kelite to supply the 
largest share of its cleaning and pro- 
cessing chemicals. So, any time you 
have a specialized cleaning or pro- 
cessing job you’d like help on, we’ll 
appreciate your letting us know. 


tKfUW 


THROUGH pH CONTROL 
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ever, that this is not truly a high-altitude 
fan. It was designed for low and inter- 
mediate altitude work to give 10 in. of 
boost at rated power, sea level, and about 
5 in. at 20.000 ft. This fan should be 
of particular interest in transport opera- 

A higher altitude propeller-speed fan 
for an engine of this size and gear ratio 
is perfectly feasible — say, one which would 
give 4 or 5 in. of static boost (not total) 
at 30,000 ft. — but it must then be designed 
for a very much increased air quantity 
because (a) volume increases with alti- 
tude inversely as the square root of the 
density for a given baffle pressure drop, 
and (b) intercooler air must be added 
to the fan capacity. This would call for 
higher, steeper, and -more curved blades, 
and it would be a more limiting design 
case, like the fan described above for 
application to a flying boat. 

Tests on this fan are still proceeding; 
an identical fan structure without blades 
has been provided for flight comparison 
to determine the actual gain from the 
fan boost. It is also intended to compare 
performance of the entire fan installation 
with that of a similar airplane having the 
original installation but using this later 
engine. Fig. 19 gives pressures thus far 
achieved in flight at various gill openings. 
Examination of these will indicate that 
the fan boost is about as expected from 
the formulas. 

Structurally and mechanically, the gillcd 
exit opening — as opposed to the hinged 
flap type — is working out well with this 
fan installation. It appears that the full- 
open gillcd exit does not impose any 
additional penalties on airplane perform- 
ance, while at the same time it allows full 
use of fan performance to achieve addi- 
tional engine cooling. Here, again, addi- 
tional flight testing must be accomplished, 
and it is planned to determine the opti- 
mum rewards and deficiencies with this 
type of installation though considerable 
time may be required. 

We believe that J. J. Jcrger, of the 
Curtiss- Wright Airplane Div., St. Louis, 
was the first to appreciate the importance 
of the Schicht and Wattcndorf principles 
and to initiate their application. Import- 
ant ideas with reference to structural 
design of several of the fans described 
were contributed by Messrs. Roland and 
Allan Chilton of the Wright Aeronautical 
Corp. The Glenn L. Martin Co. provided 
the test ship and crew and fabricated 
aftervanes for the flying boat fan project ; 
Curtiss Propeller Div. assumed over-all 
responsibility for the project ; and Benson 
Manufacturing Co. contributed important 
structural features and fabricated rotors 
for this and other projects during the 
year. The flying boat project was made 
possible through the active support of the 
U. S. Navy, with special thanks due 
Capt. S. B. Spangler and Lt. C. W, 
Ray. 

W. M. S. Richards, assistant project 
engineer on cooling research; and B. J. 
Mezger, on fan development, both of 
the writer's staff at Wright Aeronautical 
have provided invaluable help in the 
analysis and compilation of the data 
used in this paper. 


HYDRAULIC 

EQUIPMENT 

— “ Aviation has gone ahead in leaps and 

bounds, each advancement an idea 
gained from experience and put into 
action. ♦ One phase of the industry that 
has stepped to the forefront, is hydrau- 
lics. Its adaptation to many new and 
varied uses on a plane has been nothing 
short of phenomenal. We here at Sim- 
mons have been part and parcel of the 
l tremendous strides made in hydraulics 

I because hydraulics is our business. For 

1 instance, one of our jobs is the produc- 

I tion of the exacting, precision made 
1 Landing Gear Door Cylinder for the fa- 
mous Republic P47 Thunderbolt fighter, 
k Here nothing short of perfection is 
j acceptable and here Simmons are in 
1 their element.. .producing vital hydrau- 
lie equipment, demanding extremely 
;*f ^ close tolerances, absolute accuracy. 
» Perhapsyouhavea precision hydraulic 
job, one in which you could use our 
wide experience and unusual manu- 
facturing facilities ... if so. drop us a line 
and we will be glad to work with you. 

SIMMONS 

• ASHLAND, OHIO* 
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PERFECT reception and trouble-free performance of MURDOCK 
RADIO PHONES among our armed forces NOW, is insuring 
a tremendous postwar demand. 

Remember, sensitive radio phones can be built in only 
one way — by precision methods — close tolerances 
and close inspection. That’s the secret of MURDOCK 
performance. Close limits eliminate any chance of loose 
parts or weak connections — this is due to Murdock’s 
molded construction. You are always sure of dear recep- 
tion and permanently fine adjustment when you wear 
Murdock Headphones, 

See these "Master Radio Phones!” Send for Catalogue of Murdock 
Radio Phones and accessories TODAY! 


SUBCONTRACTS 


aadiTw^onefand’ nra 
WRITE US. 



WM. J. MURDOCK CO 

119 Carter St., Chelsea 50, Mass. 
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INSUROK T-601 HAS A SPECIFIC GRAVITY OF ONLY 1.35" 


S CORES of military products are 
being adapted for civilian needs. 
Many of them used in aircraft owe 
their success to light weight. Lami- 
nated or Molded INSUROK, ac- 
cording to grade, has a specific grav- 
ity of from 1.06 to 2.09. It is consid- 
erably lighter than the specific grav- 
ity of aluminum which is 2.70 and 


is extremely strong for its weight. 

If light weight combined with 
strength is important in the product 
you are developing or improving, let 
a Richardson Plastician suggest the 
grade of INSUROK best suited to 
your need. His experience may save 
you a great deal of time and money. 
Just write for complete information. 
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FICHTINC EDGE 

U. S. Army pilots have flown more Allison -powered fighter 
planes into battle than planes powered by any other 
engine. ★ Pilots like Allison reliability to get there and 
back — durability to stand up under more fighting 
hours — economy to extend range — smoothness 
to reduce pilot fatigue. ★ This numerical 
superiority and these Allison 
qualities have 
added much to 
America’s fighting edge. 

Thousands of enemy 
planes have been downed 
by pilots flying 
Allison - powered 
fighters. 
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You’re Looking Through 
the New CESCO 
( Goggles 


As you’re looking through these new 
Cesco Co ver-Lite Safety Goggles, you're 
practically experiencing their comfort — 
because when you actually have them 
on, you scarcely know they’re there. 

The combined weight of the lenses and 
the frame is only 96/100 of an ounce! 
The frame rests lightly — no pressure on 
the nose, brow or forehead. They’re 
comfortably worn over prescription 
spectacles, too. 



Cover-Lite lenses are replaceable 
Notice the clear plastic, non-shatter- 
ing, replaceable lenses. They have 
remarkable strength, and assure safety 
against impact. Also available with green 
lenses; and with either transparent green 
(No. 552) or white marbleized (No. 554) 

Write for complete information now. 


HOW TO SELECT 
INDUSTRIAL 
HEAD AND EYE 
, PROTECTION 





CHICAGO 
EYE SHIELD CO. 

2320 Warren Boulevard 
Chicago 12, Illinois 


CESCO 

FOR SAFETY 


when troubles occur, as well as sufficient 
experience to recognize and track down all 
factors involved. 

Many situations arise in air transport 
operations which illustrate this point. One 
problem has been valve-induced engine 
roughness. This trouble is characterized 
by more or less violent after-firing, an 
abnormal exhaust flame, and a drop in 
BMEP with little or no variation in symp- 
toms as the magnetos arc checked. This 
trouble may be caused by a structural 
failure of the valve mechanism, or it may 
simply be due to a stuck valve. The 
engineer must be reasonably certain which 
of these has caused the trouble, for the 
best course of action will be determined 
thereby. To this end, he will vary the 
power and mixture in an attempt to un- 
stick the offending valve. Failing this, 
the assumption that the trouble is a more 
serious structural failure will be arrived 
at by process of elimination. 

Variations in symptoms as the engine 
controls are manipulated will often be a 
reliable index of the source and extent 
of any powerplant trouble. For example, 
an engine that is rough only at high 
speeds leads one to immediately suspect 
weak or broken valve springs, while an 
engine which is rough at low speeds and 
low head temperatures, but which smooths 
out at higher rpm’s probably has sludge 
in the valve guides. 

Closely allied to trouble shooting, the 
completion of any feasible repairs or ad- 
justments in flight — sometimes reaching 
an importance of serious proportions — 
is another concern of the flight engineer. 
The following incident is in point : A pis- 
ton failure was experienced in No. 4 en- 
gine about four hours out of the main 
base. The engine was shut down, prop 
feathered, and the plane was proceeding 
back on three engines when manifold 
pressure of engine No. 1 fell off to ap- 
proximately 10 in. Since the plane would 
not maintain altitude at this power. No. 4 
was restarted and warmed-up. However, 
it was impossible to take enough power 
out of No. 4 to do more than merely re- 
duce the rate of descent. 

Fortunately, the flight engineer found 
the trouble in No. 1 to be due to a broken 
throttle control rod forward of the fire- 
wall. He replaced the broken rod with a 
spare and returned No. 1 to service while 
the crew secured the ship for an open sea 
landing. Here was a spectacular example 
of plane being saved from certain loss 
simply because of the provision for engine 
accessibility in flight combined with the 
work of an alert and experienced flight 
engineer. 

No less important from a maintenance 
standpoint is the supervision and inspec- 
tion of ground crew service and repairs — 
another duty of the flight engineer. In 
this respect, he is able to disseminate 
valuable information on the latest devel- 
opments in maintenance procedures to 
personnel at outlying bases where involved 
communication with the main base is 
otherwise difficult. Lines of communica- 
tion, when thrown over thousands of miles 
of territory, can become tenuous at times, 
causing the written word to lag the oral 
by days or even weeks, a time lag which 
might have serious results. 



You’ll want this up-to-the-rpinute 
data ! It brings you 40 pages of fully 
illustrated information on doors for 
every requirement — complete facts 
on the exceptional space-economy, 
adaptability, ruggedness, conven- 
ience and protection of the coiling 
upward action featured by Kinnear 
Rolling Doors . . . ample specifica- 
tions and installation data . . . plus 
all the facts on Kinnear Wood and 
all-steel Rol - TOP Doors, Bifold 
Doors, "Akbar” Rolling Fire Doors 
and Shutters, Kinnear Motor Opera- 
tors, Steel Rolling Grilles, and other 
types of Kinnear Doors and door 
equipment. 

SEND FOR YOUR 
FREE COPY TODAY 

THE KINNEAR MFG. CO. 

1440-60 Fields Ave., Columbus 16, 
Ohio 



AVIATION, August, 1944 


305 





'Tfecaf 

STRONGER! 

LIGHTER! 
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LY ON-Roymoncf 

Hydraulic 
HIGH -LIFT TRUCK 


• Welded tubular steel con- 
struction gives the new 
LYON-Raymond High-Lift Hy- 
draulic Truck exceptional 
lightness, rigidity and sturdi- 
ness. Lifts 1000 lbs. from 6" 
to 48". Fractional accuracy 
permits exact levelling. It 
starts and rolls easily on 
Timken bearings. Can be 
steered handily into any 
space that will accommodate 
its width. Double floor lock 
prevents movement of truck — 
an important safety feature. 
Ideal for placing tote boxes, 
setting heavy work in lathes, 
picking up, transporting and 
positioning heavy pieces. 
Handles most skid loads with 
the same ease as a low-type 
lift truck. 


With reference to operation, the flight 
engineer is concerned principally with the 
control and adjustment of the powerplant 
in accordance with particular cruise-con- 
trol techniques. Here, in the handling of 
engines, the flight engineer can make or 
break the operation, for cruising control 
is one of the factors upon which fuel load 
is based; and the efficiency of the tech- 
nique, as well as the precision with which 
it is carried out, will have a direct, and 
very definite effect upon the amount of pay 
load which may be carried. 

Every pound of fuel loaded means a 
corresponding decrease in allowable pay 
load. Consequently, the fuel load must be 
held to a minimum, consistent with safety. 
The amount of fuel carried will include 
allowances for current meteorological con- 
ditions, and reserves for forecasting in- 
accuracies. Any increase in fuel consump- 
tion will be due, ordinarily, to unpredict- 
able circumstances, such as an engine 
trouble or inaccurate cruising control. 
The latter may be reduced to a minimum 
by precise powerplant adjustment in con- 
formance with variations in gross weight, 
altitude, air density, wind component and 
other factors. 

Let us compare the fuel consumption 
for two typical cruising-control techniques 
on trips of identical length say 2,400 mi. 
In the first case, let us assume a con- 
stant bhp. equal to the maximum permissi- 
ble cruising hp. We find for one type 
plane that this trip will take 16.8 hr. 
and burn 22.150 lb. of fuel. On the other 
band, if we fly at optimum airspeed, that 
is, the airspeed which gives us the highest 
ratio of distance to fuel consumed, the 
same plane will take 18.9 hr., but will 
bum only 21,050 lb. of fuel. Thus we 
have saved 1,100 lb. — many times the 
weight of a flight engineer — simply by 
varying the power of the engines in pre- 
cise accordance with a long-range tech- 
nique, rather than using the simpler con- 
stant power cruising. 

Reserves to provide for "busts" in the 
flight time analvsis will be reduced as 
weather forecasting becomes more reli- 
able. while efficient design of the airplane, 
engine, and propeller combination will re- 
duce the effect of partial power failure 
upon the over-all operating efficiency. It 
will be seen, then, that the flight engineer 
can effect valuable reductions in fuel load 
by developing efficient cruising-control 
techniques, by assisting in the design of 
more efficient aircraft and powerplants 
and by operating the aircraft accurately 
and precisely during flight. 

In flight, the engineer will ordinarily 
confer with the captain to determine the 
best possible means of carrying out the 
trip, and he will then make the necessary 
powerplant adjustments. It will be the 
engineer's responsibility to keep a run- 
ning log of the mechanical operation and 
functioning of the plane, as well as an 
appropriate record of the fuel consumption 
and remaining endurance at any time. 
Besides providing a permanent record of 
operation, these logs are of inestimable 
value in tracing the development of any 
mechanical difficulties which may occur 
in flight. For example, the trend of a 
slow drop in oil pressure accompanied 
by a rise in oil temperature may indicate 



SEND FOR THIS 

new CATALOG 
OF AIRCRAFT 
VALVES 

Illustrates and describes latest 
developments in poppet type 
and other fuel and oil valves 
especially designed for the most 
exacting of aircraft installations. 
They were created in close co- 
operation with Army Air Force 
Engineers and are today prov- 
ing their outstanding worth on 
aircraft of every type. Detailed 
drawings of each valve are an 
unique feature of this new cata- 
log. Ask for your copy NOW! 



See new Koehler catalog for 
drawings and specifications. 

* 

* 


KOEHLER AIRCRAFT 
PRODUCTS COMPANY 

814 Vermont Ave„ Dayton 4, Ohio. 
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T ODAY'S aircraft engines are miracles 
of concentrated power. In the tapered 
nose of a fighting plane, the might of more 
than 2,000 horses is held in leash— ready 
at a touch of the throttle to carry the war 
to the enemy. 

As engine horsepower has gone up — 
and up — and up, engine manufacturers 
have demanded gears of greater compact- 
ness and greater precision to carry these 
vastly increased loads. 

Producing gears of sufficient accuracy 
to meet the demand of these super-engines 
was formerly possible by slow and tedious 
hand methods. But the problems pre- 
sented in adapting these hand procedures 
to the manufacture of gears in quantities 


sufficient to power the world's greatest 
air force meant a new approach to gear 
production. 

The thousands of Pratt and Whitney en- 
gines in use in every theater of the war 
testify to the successful solution of these 
problems. For today, in the plants of Foote 
Bros. Gear and Machine Corporation, rev- 
olutionary methods of gear fabrication, 
heat treatment and quality control are 
assuring our air forces of high precision 
gears — in quantities. 

Translated into terms of peacetime pro- 
duction, these gears promise American 
manufacturers new economies in power 
transmission — new compactness in ma- 
chine design. 


BROS 



Pan American World Airways 
depend on SUNNEN HONING 



for Accurate Fittings of 
Bushings Up to 2W 


Y es, you, too, can depend on 
Sunnen honing to give smooth, 
accurate fits, because accuracy within 
.0001" is guaranteed. There are no 
high spots to wear away, no chatter 
marks, no blades to get dull. In addi- 
tion, the Sunnen method of honing 
produces a super-smooth finish that 
gives a run-in fit right from the start 
and produces a longer lasting serv- 


In service shops where piston pin 
holes, connecting rod bushings, etc., 
are refinished in sets, a whole set 
can be reflnished without changing 
the setting of the machine. Positive 
setting of the dial micrometer stop 
prevents grinding oversize. 


Assure smooth, 
accurate grinding of 
your small bushings 
with Sunnen honing. 
Write for complete 
details or ask a Sun- 
nen engineer to call. 


SUNNEN PRODUCTS COMPANY, 7942 Manchester Avenue, St. Louis 1 7, Missouri 

Canadian Factory: Chatham. Ontario 
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★ SWING JOINTS 


★ FOOT VALVES 

★ EMERGENCY AND 
OTHER VALVES 

★ VENTS 

★ PUMP VALVE 
MANIFOLDS 


★ LINE STRAINERS 



★ HAND ROTARY 
PUMPS, ETC. 


A, Y. MCDONALD MFG.CO, 


DUBUQUE, 


IOWA 


a progressive bearing failure before the 
absolute values of oil pressure and tem- 
perature become alarming. 

lem of operating the plane from point ti 
point, the flight engineer has certain long 
range concerns. The problem of develop 
ing efficient cruising-contro! technique! 
has already been mentioned. He has ; 
wealth of first-hand experience with the 

theoretical data so that it fits the partial- 

For example, most flight-test data 
whether determined by the manufacture! 

of standard ’air and under' ideal conditions 
The flight engineer is in a position to mak< 
appropriate allowances for climatic ac- 
quirements, and other purely local condi- 
tions existing over the route flown, and 
thus assists in the development of 
niques to meet the particular problem 

I 11 the design of aircraft and equipt 
the flight engineer may supply specifica- 
tions, offer suggestions, and often 111 

into the problems encountered in the 
ticular type of operation with whic 
is concerned. This first-hand knowledge 
of the problems involved is one of the 
prerequisites of good design. His is i 


nance required b 


only 0 
ilso of tl 


jrt, the operator will 
with a choice bet- 
sms. In this dilemi 
alt the flight engini 


Ordinarily, when a new transport plane 
i in the preliminary design and production 
tages, the manufacturer will call upon 
i operators to assist in preparir 


tpecifications. The oj 


• inform; 


I be of vah 
ation. This factory 
pection function can most effectively be 
idled by the flight engineer. Since he 
sonally, will some day be flying i 


e plane i: 


The familiari 
rith the ship w 
ion, will elim 


which he will acquit 
ile it is under construi 
ate much of the tin 
niliarization when the 
I. Since he is bound 
ine's ground crews, 
their methods of nt 
inently qualified to 


FABRICATION 



severe forming operations. In this 
application, it must also lick tough 
heat and corrosion conditions. 

If you have felt it necessary to sac- 
rifice any corrosion or heat resist- 
ance to gain ease of fabrication — 
this is the time to examine the 
possibilities of Carpenter Welded 
Stainless Tubing. 

Its metallurgical characteristics 
make it a "natural” for exhaust 
and other high temperature and 
corrosive applications while the 
ductility and uniform structure of 
this material help speed fabricat- 
ing operations. Carpenter Welded 
Stainless Tubing can be finish- 
formed by bending and expanding 
as well as tapering and flanging 
as shown above. Its uniform wall 
thickness permits the use of lighter 
gauges without sacrifice of strength 
to provide space and weight sav- 
ing assemblies so vital in aircraft 



THE CARPENTER STEEL COMPANT 



STAINLESS TUBING 
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ELECTRICITY 



For Any Job . . . Anywhere 


Easy Mainfenance 


FOR AIRLINERS 



"GOLD 

MEDAL" 

Safety Extension 

TRESTLES 


THE PATENT 
SCAFFOLDING 
CO., INC. 

3821 12th St., Long Island 1, N.Y. 
Los Angolas, Calif. St. Louis, Mo. 

n. Mass. San Francisco, 
Pittsburgh, Pa. Milwau- 


Salety Extension Trestles and Stages 
make this diilicult task easier. ' 
trestles and stages can be quickly 


anywhere and at any height (up to 35'). 


adjustable, one set of extension trestles 
does the work of several sets i 
ladders. Sires: 6' (extends to 10') ti 
20’ (extends to 35'). 


struct mechanics in new servicing and 
maintenance procedures, also to adapt 
these new methods to his company’s way 
of doing things. 

Development of improved standards of 
maintenance is another major concern of 
the flight engineer. Here again he has 
first-hand knowledge of the problems con- 
fronting the maintenance organization, as 
well as a healthy self-interest in the 
highest possible standards. Specifically, 
he can evaluate the results of given pro- 
cedures with a view to refining and im- 
proving them. Since his practical back- 
ground has necessarily included consider- 
•able experience as a member of the main- 
tenance organization, he will be inti- 
mately acquainted with the procedures as 
they exist, and he will thus be in an excel- 
lent position to study and develop possible 
advancements in maintenance methods 
and procedures. 

It is realized that, human nature being 
what it is, the maintenance personnel are 
apt to differ with the operations personnel 
in their interpretation of a basic problem. 
This is typical of any organization with 
two such interdependent departments. 
Operations finds it hard to evaluate the 
difficulties which confront the mainten- 
ance department, and vice versa. This 
difference in interpretation between the 
two organizations has been one of the 
problems involved in air transport The 
flight engineer can do much here to en- 
hance mutual understanding. He is pri- 
marily concerned with an airline's basic 
problem: To get the ship economically 
from here to there, with the greatest load, 
as often and as fast as possible, consistent 
with perfect safety: and he is also aware 
of the functions and problems peculiar 
to both operation and maintenance depart- 
ments. Therefore, he can meet cither de- 
partment on its home ground and explain 
the actions of the other in light of the 
basic over-all problem, thus promoting 
maximum cooperation within the organi- 

Another function of the flight engineer 
arises from his frequent presence at all 
of the line bases. Thus, he can supply 
personnel with news of both personal and 
business nature. The importance of this 
relationship, when properly maintained, 
cannot be overestimated. These human 
touches are the very life-blood of an air 
transport organization, because air trans- 
port depends upon skill and loyalty far 
more than is ordinarily realized. 

Flight Engineer Qualifications 

It is apparent that here is a job which 
is a product of our generation and which 
requires an individual capable of fulfilling 
stringent requirements. Now, what quali- 
fications should a man have to become a 
flight engineer? 

To discharge his duties, it is obvious 
that he must have a thorough grounding 
in the principles of engineering as ap- 
plied to aircraft design and operation. 
Men for this job have, in the past, been 
selected from two sources — college gradu- 
ates in engineering, and mechanics with 
several years' experience in airline main- 
tenance and operation. True, friction 
may arise, when college men and non- 
college men are thrown together to do 
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JJO PART can be better than the casting from which if is made. 

Here at Permite we make aluminum and magnesium castings 
of real character- the kind of castings that give you better parts. 

Permite castings mean reduced machining because of the high 
accuracy with which Permite Aluminum and Magnesium Castings 
are produced. The physical and dimensional qualities are assured 
by careful adherence to specification, close supervision and 
inspection, and advanced foundry technique. Quality is further 
controlled by X-ray inspection and spectographic analysis. 



* ★ * 


Permite castings save you money, because you can count on 
better parts, more quickly turned out and with fewer rejects. The 
quality remains in the part because it was put into the casting. 
Inquiries from war production manufacturers given prompt 
attention. We are also prepared to consult with your engineers 
on postwar designs. 

ALUMINUM INDUSTRIES, INC., CINCINNATI 25, OHIO 

Detroit: 809 New Center Building Los Angeles: 324 N. San Pedro Street 

Chicago: 414 So. Michigan Avenue 


PERMITE ALUMINUM AND MAGNESIUM ALLOY CASTINGS 
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ALLIED PRODUCTS 


CORPORATION 
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1 . cu^ e! Caa y 

24 years 

devoted to building air- 
craft and aircraft parts 
have given to Mercury 
a broad experience 
and developed a spe- 

Standards requirements. Plans 

P ^sJtP 


1 u ‘ 1 


cialized craftsmanship 
which assure delivery of 
parts exactly to specifi- 
cation, right on schedule . 

A J 



Mercury Aircraft Inc. 

AIRCRAFT SURFACES ■ FUEL TANKS 



AT *7Ae Gltulla of /Ituo/ion 
HAMMONDSPORT • NEW YORK 






Tin-: Stinson L-1A — used b v the AAF for 
liaison, observation and ambulance service, 
needed a float with retractable landing gear, 
capable of operating from land, water or snow. 

Army Air Forces brought their problem 
to Edo Aircraft Corporation, makers of floats. 
And Edo turned to Hub for design of the 
complex shock absorbing strut mechanism. 

Hub engineers went to work, came up with 
compact, hydraulic landing gear struts which 
met the specific need. The pilot can- turn a 
seaplane into a landplanc, and vice versa, by 
merely pressing a button on the panel! 


Specialists in hydraulics — pioneers and 
developers in controlled fluid power. Hub has 
long experience in the design, engineering and 
application of hydraulics. While our entire 
manufacturing facilities are now completely 
engaged in war production — our research and 
engineering departments are available for the 
consideration and development of hydraulic 
equipment needs for tomorrow’s peacetime 
aircraft ... Full information on request . . . 
Inquiries are invited. 


HUB 

LONG ISLAND CITY, 


INDUSTRIES, me.,™ 

4 • NEWYORK 






N HAS FAILED! 


(A DISCUSSION OF T O DAY’S 
ASSEMBLY PROBLEMS) 



When there is a rejection of a precision-part 
assembly in any plant, Precision has failed. 

When there is varying performance of two 
or more mechanisms assembled from inter- 
changeable, identical precision parts, Preci- 
sion has failed. 

Take issue if you will, but why will your 
precision products vary? 

Why will two identical pumps, generators 
or other mechanisms have varying perform- 
ance characteristics? Why will one automo- 
bile operating under the same conditions as 
its twin achieve superior mileage or perform- 

A1 though through science and craftsman- 
ship interchangeable parts are being produced 
to extreme tolerances, the application of this 
precision— Precision of Assembly— depends 
on the man or woman with the wrench. 
And what does he or she know about ten- 


thousandths of an inch? Or half an inch- 
pound torque ? Some understand. Most do not. 

Case histories in our files offer illustrative 
proof that the man or woman with the wrench 
is the decisive factor in final precision. 

Douglas Aircraft Company, in one instance, 
reduced inspection complaints on an assem- 
bly from 100 to 6 per day by giving the man 
with the wrench the proper tool for Pre- 
cision Assembly. 

In our work with many leading manufac- 
turers, we have been able to help them reduce 
rejects, cut costs, achieve identical peak per- 
formance operation of precision mechanisms, 
produce faster. 

One of the requisites to Precision Assembly 
is precision torque. Let our engineers discuss 
this particular phase of manufacturing with 
you. Write to Department A-8. 


Originators of Pretision Assembly 
215 West 7th Street, los Angelei 
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BARCO 


FLEXIBLE JOINTS 



DIRECTION" 
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CHUTINI 

BULLET! 


into firing position 


with strong, lightweight 




MICARTA 

Bullets for a plane’s chattering wing-guns are stored in 
long, looping belts. To guide each bullet accurately into 
firing position, plane makers are now using chutes formed 
of MICARTA — "444”, the light, strong sheet plastic. 
Here’s why: 

MICARTA weighs approximately one-half as much 
as aluminum of equal strength — helps eliminate super- 
fluous weight in the plane. 

MICARTA rates high in flexural, compressive and 
impact strength. In high-altitude flying, as temperatures 
decrease, Micarta acquires added tensile strength. 

MICARTA “444” is easily and quickly produced with 
inexpensive wooden molds. Sheets are subjected to heat 
and pressure, and formed into strong, intricate shapes. 

This new Micarta “444” was originally developed for the 
aircraft industry and is now accepted for use as trim tab 
fairing, accumulator covers, aviator’s chart cases, fuselage 
tailwheel housing, wing-gun ejection chutes. For further 
information, and a copy of the New Micarta Data book 
(B-3184-A) write Westinghouse Electric 8s Manufacturing 
Company, East Pittsburgh, Pa., Dept. 7-N. j-06346 
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For HugcStructures or Precision Instruments 


The engineers who designed the products shown 
here have made good use of the time-proven security 
and economy of bolts, rivets and screws. 

Sleek ocean liners, vital railroad signal towers, 
great bridges, sensitive precision instruments, modern 
household appliances, aircraft of all types and sizes 
employ headed and threaded fasteners to firmly 


and dependably hold together their component parts. 

Constant improvements are being made in the 
design and manufacture of headed and threaded 
products, increasing their usefulness, economy and 
dependability for all types of service. Interchange- 
ability is assured by accurate mass-production 
methods. 


FlKTFNFRCl B0LTS NUTS 

rttU I L, U LUO 1 SCREWS, RIVETS 

ASSURE MAXIMUM SECURITY 

DEPENDABILITY, ECONOMY 



fan 

ALLIED VICTORY! 

ACADIA 


Acadia Synthetics, molded, extruded or cut 
to exacting tolerances, play an important part 
in helping to keep running machines of war, 
and the machines that make them. Compounds 
suited to your specifications are also available- 
for Army, Navy and A. M. S. specifcations. 

Resistant to oils, petroleum products, air, light, 
ozone, age — Acadia Synthetics combine proper- 
ties found in natural rubber with some that are 
not, to meet specific job requirements. 

Acadia engineers will help you determine 
the best Synthetic Rubber compound to meet 
your requirements, without obligation. 


ACADIA 

Processors of Synthetic 
Rubber and Plastics • Sheets 
Extrusions • Molded Parts 

DIVISION WESTERN 

LARGEST INDEPENDENT MANUFACTURER 


PRODUCTS 

FELT WORKS 

AND CUTTERS OF FELT 
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E ager youngsters will be asking a 
good many questions as they soar 
through the blue in the family plane 
of tomorrow. 

Some of the questions may stump 
Dad; but not the ones that concern his 
plane's performance. For a streamlined 
Stewart -Warner “dashboard" like the 
one in the picture will help to make 
flying easier, more secure and casual 
than people can now imagine. This sim- 
ple, accurate, dependable panel of in- 
struments will tell a pilot all he needs 



Today, the family airplanes of to- 
morrow are being built for non-combat 

ments for such planes. Into these in- 
struments goes all the “know-how” 
Stewart -Warner has learned in the pro- 
duction of instruments for millions of 

engines of every type. 


This “know-how” plus new knowl- 
edge gained in war will mean the 
ability to produce a simple, accurate, 
rugged panel of instruments that will 
do the job, yet stay in line on cost. 

That will be another Stewart-War- 
ner contribution to the aviation indus- 

for the American family.” 


instCumints it 
STEWART- WARNER CORPOlfftTION’ 


i 
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No Wiring Harness Is Too Complicated For Us To Produce 


If your production needs include wiring har- 
nesses, bonding junipers, or cable assemblies — 
you have everything to gain by getting in touch 
with Whitaker . . . Backed by a quarter of a cen- 
tury of experience in cables for automotive, elec- 
trical, radio, marine, and aviation applications, 
our organization is well qualified to turn out 


work quickly . . . accurately . . . satisfactory . . . 
in volume — to your specifications . . .Whitaker 
has the "know-how”, skilled manpower, and 
ample plant facilities for a big volume of war- 
time and post-war production. 

We solicit your inquiries, and invite you to mail 
us wiring diagrams or blueprints of your units. 


WH ITAKER CABLE COR PORATION 

Kansas City, Mo. • St. Joseph, Mo. • Philadelphia • Oakland 

Cables , Wiring Harnesses and Assemblies for Automotive, Aircraft, Marine and Radio Equipment 
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Get Complete 
RECONNAISSANCE 
of all your Production 


VEEDER-ROOT 
Counting Devices 


VEEDER-ROOT INC., HARTFORD 2 , CONNECTICUT 

la Canada: Veeder-Root of Canada, Ltd., Montreal. 

In England: Vceder-Root Ltd. (new address on request). 


The continuous Facts-in-Figures . . . supplied by Veeder- 
Root Devices on each production machine . . . give you at 
the same time both a detailed and an overall picture of how 
your production stands from minute to minute. You can 
spot any points at which trouble is beginning to attack, any 
machines that are getting close to their time for main- 
tenance, and any sag below rated capacity anywhere along 


Veeder-Root Counting Devices are made in many different 
types, mechanical and electrical, for easy installation on 
any type of production machine ... to count strokes, 
turns, pieces, trips, lengths, volumes, hand-movements, 
light-flashes, or in any other performance-units you require. 
And right now you can count on Veeder-Root engineers to 
help you in every possible way. 
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REYNOLDS 

ALUMINUM 


No pari is too small or too large for the com- sembly code numbers. Carefully compiled tally 
plcte Reynolds facilities. All parts are subjected sheets systematically record the shipment of all 
to rigid inspection as a normal routine of manu- parts. There is no confusion or delay in assem- 

facture and stamped with the customer's as- bline Reynolds parts. 


F orward-looking manufacturers recognize their acute 
need of thoroughly dependable sources of supply in the 
midst of today's uncertainties and changing conditions. 
Reynolds is just such a supplier, where aluminum parts are 
concerned . . . whether the order calls for the speedy delivery 
of a few hundred or a million. 

These past few years have given Reynolds a post-graduate 
course in fast, economical parts manufacture. The lash ol 
war “must” orders produced aluminum parts by the hun- 
dreds of thousands . . . parts of every conceivable size and 
shape — from small angle brackets and sub-panels to com- 
plete wing and cabin segments. Reynolds pre-fabricated 
aluminum parts lowered the cost and speeded the manufac- 
ture of planes, tanks, ships and the thousand-and-one de- 
vices that go into these weapons. 

Reynolds facilities are complete in every respect . . . from 
the bauxite mines to finished aluminum parts. Batteries ot 


modern high-speed machines, manned by skilled operators, 
are now available to manufacturers with suitable allocations. 

Parts can be fabricated to the most strict specification, or 
when desirable, Reynolds engineers are ready to work with 
manufacturers to determine the best application of the new 
Reynolds-developed aluminum alloys to the specific job at 
hand. No part is too large or too small for the Reynolds 
production facilities. 

Why not investigate what Reynolds can do for you now? 
Reynolds Metals Co., Aluminum and Parts Div., Louisville, 
Kentucky. 

SALES OFFICES IN THE FOLLOWING CITIES: Akron, Ohio. Atlanta, 
Ga. Baltimore, Md. Beverly HUIs, Calif. Boston, Mass. Buffalo, N. Y. 
Chicago, III. Cincinnati, Ohio. Cleveland, Ohio. Dallas, Texas. Dayton, 
Ohio. Detroit. Michigan. Kansas City, Mo. Milwaukee, Wise. Minneapolis, 

St. Louis, Mo. San Francisco, Calif. Toledo, Ohio. Washington,^’. *0! 
Wichita, Kansas. 
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CONNECTING |S 

WITH HYDENT CONNECTORS 
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;acing fifteen years of kellett rotary wing pi 


.ESS * 



Pioneer . . . Blazing Air Trails 


oneering is an American tradi- 
tion. Every step in America's ad- 
vance has been made because pioneer 
spirits first endured hardships to mark 
new paths — trails that encouraged 
others to take up the journey. 

The scene pictured above is just one 
of the blaze-marks in the fifteen year 
trail marked by rotary wing pioneers. 
The aircraft flying close to tree tops 
was an early model, direct-control 
Kellett, demonstrating its ability to 
hover in a slight breeze, and to take off 
or land on any open spot of pasture. 
Most of this Kellett pioneering was 
during the most severe depression 


the U. S. and the world had ever ex- 
perienced. It required faith to carry 
on with confidence in the goal ahead. 
Today, Kellctt's expanding staff of 
engineers, backed by this fifteen years 
of charting new paths, looks forward 
to Peace — when developments in ro- 
tary wing aircraft will have opportuni- 
ties to serve in the patrolling and 
servicing of cross-country electric 
lines and oil pipe lines, in spraying 
and dusting agricultural crops, in 
ranching, forestry fire patrol — and 
many more ways. Kellett Aircraft 
Corporation, Upper Darby (Phila- 
delphia), Pennsylvania. 


KELLETT 

OLDEST ROTARY WING AIRCRAFT MANUFACTURING COMPANY 
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The vital necessity for scientific seating In the world's fighting planes was met only because Warren 
McArthur, upon a background of uncommon experience, had developed research, engineering, produc- 
tion and test methods that enabled this Corporation to serve every airplane builder In the industry . . . 
contributing experience, most costly to acquire . . . saving the manufacturer the cost of maintaining com- 
parable facilities, even though comparable experience has been his good fortune. The result . . . more 
than lOO models for every purpose In every type of plane. 


WARREN /*VARXrlOR* CORPORATION 

ONE PAR.K. AVENUE NEW YORK. CITY 

DESIGNERS, ENGINEERS AND MANUFACTURERS OF AIRCRAFT AND NAVY SEATING 
PHOTS ■ CO PILOT'S ■ NAVIGATOR'S • RADIO OPERATOR'S • REAR GUNNER'S ■ CAMERA OPERATORS • FLIGHT 
ENGINEER'S • NAVY PATROL STEERSMEN • BOMBARDIER • WARDROOM • OBSERVATION AND TRANSPORT SEATS 





Several important types of Whiz Hydraulic Fluids are 
manufactured by R. M. Hollingshead Corporation, a 
major supplier for Army and. Navy aircraft. Of these 
fluids, two types are currently in great demand. Both 
conform fully to Government specifications and each is 
supplied in two grades. 


Your inquiries about these hydraulic fluids will receive 
prompt attention. Our engineers will gladly work di- 
rectly with yours in designing special chemical products 
to meet unusual requirements. R. M. Hollingshead 
Corporation, Camden, N. Toronto, Canada. 
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days of 

mechanized transportation, 
Raybestos leadership has been 
the result of keeping progressively 
ahead. ★Today, Raybestos means: l),the 
most complete and diversified line of 
brake linings and clutch facings in America 
....2), the exactly right material for the make, 
model and job. ...3), and nation-wide acceptance 
based squarely upon utmost customer satisfaction. 
* Tomorrow, Raybestos’ war-won "know-how" will 
make Raybestos and Raybestos friction materials still 
more essential to you. 

THE RAYBESTOS DIVISION of Raybetlos-Manhallan, Inc., BRIDGEPORT, CONN. 




FRICTIONEERS to AMERICA 


I f 


’IATION, August, 1944 


333 




Are all in this picttire, Target Berlin 


The famous British “Mosquito” bomber, that 
keeps Berlin awake on “quiet” nights, carries 
many parts made in Danly Die Sets. 


Shown above is one of 8 dies that form and 
trim the exhaust pipes of this World’s Fastest 
Bomber. Also shown is an interesting example 
of Danly Die Makers’ Supplies, assembled 
with the die in a Danly Die Set. Easy for the 
die maker, tough on the Axis. 


DANLY MACHINE SPECIALTIES, INC. 

2100 South 52nd Avenue Chicago 50, Illinois 


Danly Die Set 

Die Springs Stripper Bolts 

Dowel Pins Goose Neck Clamps 

Kwik Klamps Knurled Cap Screws 


’£)an^/£)ie Setd -£)ie Supple# 
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FLUID HEAT'S NEW 
SRH-100 HEATER „,h 


PROVED NEW COMBUSTION PROCESS FEATURED 

in FLUID HEAT’S COMPLETE LINE 


OF AIRCRAFT HEATERS 


Using a new combustion process proved by severe service on patrol 
bombers and air transports, a complete line of Fluid Heat Aircraft Heaters 
is now available for many different types'and sizes of Aircraft. Compact, 
light, efficient, these new heaters are the result of more than two years 
research and development by a major manufacturer of heating equipment 
using liquid fuel. 



NEW COMBUSTION PROCESS 

Fluid Heat Aircraft Heaters employ a vapor-entraining process utilizing 
pre-heated combustion air. This process accomplishes combustion with 
an unusually low pressure drop permitting operation at low ram pres- 
sures. It produces a completely suspended fire and therefore gives freedom 
from lead oxide formation. Flame retention is so positive that flame 
characteristics are the same from sea level to ceiling. All heaters are auto- 
matically compensated for constant combustion efficiency at all altitudes. 

DEVELOPMENT BACKGROUND 

Fluid Heat has, for sixteen years, led in the development and manufacture 
of automatic combustion and heat transfer equipment. Those years of 
heat engineering know-how are built into each light, compact, efficient 
Fluid Heat Aircraft Heater. You will want Fluid Heat Aircraft Heaters on 
planes you design, build, or equip. Write for full information on this 
new and proved heating achievement. 

FLUID HEAT DIVISION 

Anchor Post Fence Co. 

6740 Eastern Ave., Baltimore 24, Md. 

uid lieafc 


AIRCRAFT HEATERS 
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You might be surprised to know that in one 
plant we offer a foundry with heat-treating and 
testing departments, supported by a complete 
pattern shop. . . Extensive machine shops with 
highly trained machinists to turn out a variety of 
intricate hydraulic and other actuating devices, 
gears, clutches and navigation instruments. . . 
Inspection and assembly departments, with full 
hydraulic testing equipment to complement the 

It might also be of great importance to you in 
the speeding of your production to know that our 
facilities include large optical and gage making 
departments. In temperature controlled rooms, 
we produce various types of thread, cylindrical 
and other gauges. Our skilled glass workers 
grind and polish lenses and prisms for gun sights, 
observation instruments and complete optical 
systems. To reduce reflections and increase light 
transmission, glass is Opticote treated. We en- 
gine-divide, engrave and calibrate protractors, 
dials, scales and calipers. We do our own paint- 
ing, plating and anodyzing. 

VARD has the ability, equipment and plant to 
develop and produce not only fine precision 
products but also the capacity to produce them in 
required quantity. We invite your inquiry. 






Hydraulics Assembly 






Maytag Hydraulics 
are lighter in weight 


For many years the world's leading manufacturer of domestic clothes 
washers. The Maytag Company, Newton, Iowa, is now devoting all 
of its efforts to the manufacture of a full line of Hydraulics of 
exclusive design . . . together with Eclipse electrical retracting units . . . 
and many types of aluminum alloy aircraft castings. 
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North American Mustangs are equipped with 

WITTEK Aviation HOSE CLAMPS 



These fast, high altitude North American P-51 
Mustangs— among the top-flight fighters of the 
U. S. Air Forces — are equipped with Wittek 
Aviation Hose Clamps. The dependability of 
Wittek Hose Clamps, long accepted by the avia- 
tion and automotive industries, is now being 
proven in actual service with the armed forces 
of the United Nations. Wittek Manufacturing 
Co., Chicago 23, Illinois. 


War Bonds for Victory 

—Buy MORE in * 441 
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Delivering high priority 
passengers and war cargo 
half way across the world 
so fast that the military 
affectionately dubbed it 
the “Cannonball Express,” 
Douglas C-54 Transports 
connect Florida and India. 
Operated by the Army’s 


Air Transport Command, 
the “Cannonball” has flown 
more than 14,500,000 miles 
and made better than 2,800 
South Atlantic crossings. 

Thus war wings are blazing 
airtrails for your world- 
wide travels after Victory! 




I Grinding 

E and RADI^At 

ft Motors j 


• ds both exhaust and ia- 

» awto-i “ d 

to 

I„ .ittat p,od«ott» “ ” 

_ it enables °P e 
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Writ* for Foil Detail 5 
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ALBERTSON & CO., INC. 


AIRCRAFT 

wet valve seat 

GRINDING MACHINE 

for 

IN-LINE and RADIAL MOTORS 


sioux city, iowa, u. s. a. 
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EH IS SKI PRO DECTS 



WiC 7/U G&tf " 

WITH THE Tit HONG AT THE 
U.S. ARMY AIR SHOW 



Invasion news was on the air ! Our 
paratroopers landing behind the 
German lines! Aerial ambu- 
lances removing the wounded to 
base hospitals! Motor trucks, 
jeeps and other materiel landed 
at, and beyond, the battle lines 
by giant air transports! All 
added to the enthusiasm of the 
thousands who visited the Evans 
Sky Products Exhibit at the 
Army Air Show in Detroit. We 
are proud that Evans Sky Prod- 
ucts arc making a major contri- 
bution to the transportation of 
men and cargo to and from our 


'H/’icte fan 

"THE EAGLE SOARS" 

an interesting booklet 
which describes and 
illustrates the complete 
line of Evans Sky 
Products. 


SKY PRODUCTS DIVISION 



EVANS 
PRODUCTS 
COM PANY 
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NICKEL AIDS THE CERAMIC INDUSTRY 

to Keep 'em Produc/no/ 


Many Ceramic engineers and plant op- 
eratorshave found it necessary skillfully 
tointegrate the best in methods and ma- 

They made the refractories branch 
of the industry a War Giant that's strid- 
ing forward with massive output for 
keeping metal going on its way to war. 
In critical war production areas build- 
ing brick for plant expansions and ce- 
ment for roads on which millions travel 
to their wartime tasks have been avail- 
able in ample quantity and on time. 

No essential industry has lacked 

An important aspect in this achieve- 
ment is the utilization of Nickel Cast 
Irons, Stainless Steels, Monel and other 
alloys containingNickel.-.tocombatthe 
ravages of heat, corrosion and abrasion. 

To minimize attendant interruptions 
of production, ceramic engineers . . . re- 



THE INTERNATIONAL NICKEL COMPANY, INC., 67 wail st., New York s.n.y. 
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WEBER REPRESENTATIVES 

are on the new P-38 


Back in 1942, Lockheed found Weber’s 
unusual manufacturing facilities to be 
the answer to one of their major fabri- 
cation problems. 

Auxiliary gas tanks for the 13th model 
of the P-38 were die stamped quickly and 
economically by Weber’s Old Ironsides — 
the world’s largest hydraulic press. And 
when Lockheed’s huge new lightning 
program was planned, Weber was selected 
to furnish two of the most important 


parts of their latest plane. 

Today we are supplying the leading 
edge wing assemblies and the complete 
auxiliary gas tanks on the 16th model 
of the P-38. 

Weber’s aircraft production facilities 
and experience are outstanding. Investi- 
gate how Weber production short cuts 
can speed your aircraft assemblies . . . call 
our aircraft division today! 


Weber Showcase M & Fixture Co. Inc 


5700 Avalon Boulevard 
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Designers of Tools, Dies, Jigs and Fixtures 
Designers and Builders of Special Machines 


Here is a good example of the degree 
of skill Olofsson applies to the work of 
customers — production diamond bor- 
ing of parts for guns, aircraft and 
other war equipment in which ex- 
tremely close dimensions are required. 




OLOFSSON TOOL AND DIE COMPANY 

LANSING, MICHIGAN 

Chicago Engineering Office, 600 South Michigan Avenue 



As OSTUCO seamless steel tub- 
ing is used on the production 
line of the Murray Corporation 
of America. 


OSTUCO special quality tubing 
gives "what it takes” for efficiency... 


Since long before the war, OSTUCO has produced 
seamless steel tubing for many unusual, out-of- 
the-ordinary applications. This practical ex- 
perience has contributed materially to ostuco's 
reputation for special quality, and the continued 
maintenance of a long-established record for low 
rejects. This experience shows up most on pro- 
duction lines where “bugs” are forestalled by the 
use of quality tubing — where ostuco’s careful 
attention to surface requirements, dimensional 
specifications and machining properties gives 
"what it takes” for efficiency. 

Experienced sales representatives offer you the 
services of expert engineers who have been instru- 
mental in developing special quality seamless and 


electric-weld steel tubing. The ostuco sales office 
in your territory is set up to serve you. Take ad- 
vantage of it at any time. 





THE OHIO SEAMLESS TUBE COMPANY 




elco Radio Products Mean Uniform Quality 


Delco Radio products — wherever in use — are 

For two reasons . . . First, capable engineering by 

?g- 

tories . . . Second, advanced techniques in mass 
this combination of engineering vision and 
that Delco Radio meets the demands of 


Put Your Dollars In Action 
BUY MORE WAR BONDS 




DIVISION OF 
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Burgess-Norton is tooled up now to serve Post-War American Engine Manufac- 
1 the “Line Production” of the world’s finest Piston 
is . . . and for the production of many other hardened 
and ground screw machine and stamping products. 
Available, too, will be the many Burgess-Norton de- 
velopments resulting from war production of such 
products and of tank track links involving the lat- 
est technique and equipment in Hydrogen Copper 
Brazing ... a process which, in many instances, will 
lace welding operations. Burgess-Norton’s facilities, 
v-How”, Engineering Staff and Metallurgical Labora- 
tories will be ready to serve you the day war production requirements permit. 





1 f 

MANUFACTURE 

1 years in GENEVA, 

lo-iff* 

4G COMPANY A 
ILLINOIS 
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WlLCO facilities 
Expanded to Meet 
Wartime Needs! 


But Postwar Industry will be 
the ultimate gainer from the 
many new WlLCO products 
and developments 


Thermostatic Bimetals, Electrical Contacts, 
and Precious Metal Bimetallic Products are 
such important factors in the precision per- 
formance of ships, planes, tanks, guns, and 
various instruments of the Army and Navy 
that the H. A. Wilson Company has found 
it necessary to enlarge its facilities and de- 
velop many important new products and 
techniques. 

Though now chiefly applied to the war 
effort, these new Wilco developments are 
destined to play as vital a role in the post- 
war industrial “comeback” as they are now 
playing in scores of wartime applications. 

At the coming of peace, the skill and ex- 
perience gained in the development and ap- 
plication of these new Wilco products and 
techniques will mean much to automotive, 
electrical appliance and many other types 

will then be better equipped to meet in- 
dividual requirements for Thermostatic 
Bimetals and Electrical Contacts on any 
desired scale than the H. A. Wilson Com- 
pany, pioneers in this field. 

WILCO PRODUCTS ARE: Contacts— 
Silver. Platinum, Tungsten, Alloys. Sin- 
tered Powder Metal. Thermostatic Metal — 
High and Low Temperature with new high 
temperature deflection rates. Precious Metal 
Collector Rings for rotating controls. Sil- 
ver Clad Steel. Jacketed IFire — Silver on 
Steel, Copper, Invar, or other combinations 
requested. Silver Clad Steel. Rolled Gold 
Plate. Special Materials. 

The H. A. Wilson Company 
105 Chestnut Street. Newark 5, New Jersey 


Thermometals — Electrical Contacts 
Precious Metal Bimetallic Products 
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Attailaitle it t 

Model "P-427" 4000-pound capac- 
ity Pallet type "TRANSPORTER" 
Fork Lift Truck 

Model "TN-4" and "TW-4" 4000- 
pound capacity and 

Model "TN-6" and "TW-6" 6000- 
lb. capacity "TRANSPORTER" 
Platform Type Lift Trucks for 
Skid Platforms 


Movements of the handle held by the operator not only steer 
the truck but also afford complete brake and speed control. This 
means instant and positive control at all times with safety to 
the operator and load. 

Among other things, the TRANSPORTER readily enters box cars 
to load and unload them quickly. The capacity of freight eleva- 
tors or floors is not taxed. Intra-plant handling is done speedily 
and at low cost. 

Write for details. 


MANUFACTURERS FOR OVER THIRTY FIVE YEARS £UU*ic PiofielU. INDUSTRIAL TRUCKS 


AUTOMATIC TRANSPORTATION CO. 

El WEST 87th STREET °' V °' ™ E MF ° CHICAGO 20. ILLINOIS 
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The boss was a 
troublemaker, until... 

Examination in Alcoa’s stress-analysis labora- 
tory disclosed that the boss was a “stress concen- 
trator”. Having determined that here was the 
source of trouble which showed up in service, the 
part was redesigned. The fault was corrected. 

Bosses, ribs, and the like, have a definite 
purpose. But when they are found to cause 
excessive stress concentrations, Alcoa’s research 
men seek some way of distributing the stresses 
more uniformly. Our engineers may recommend 
a better blending of the sections, more metal 
here, less there. Then new parts, incorporating 
those suggestions, are given a stress analysis. 


Checked “O.K.”, the piece is ready for test. 

With research like this provided by Alumi- 
num Company of America, manufacturers have 
been better able to get into production fast. 
Fighting equipment on land, in the air and on 
the sea is more dependable, because vital Alcoa 
Aluminum and magnesium parts were thus 
proved dependable. 

Perhaps you have not been able to get 
materials for certain “civilian” uses. Winning 
the war comes first. But aluminum is now being 
used for other-than-war purposes, as the man- 
power situation permits. Our representatives 
will be glad to discuss the availability of alumi- 
num with you. Write Aluminum Company of 
America, 2182 Gulf Bldg., Pittsburgh 19, Pa. 


l ALCOA l 

ALCOA r ,’ ALUMINUM 
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A Special Machine ? 

Get GENERAL ENGINEERING to build it! 



GENERAL engineering company 


' eral engmeers con help you. 
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Routine servicing 
for the Jacobs . . . 


1) Add gas as needed . . . 

2) Bring oil up to gauge levels daily . . . 

3) Forget it . . . 



And that’s about all a Jacobs needs lor 
six months or so ! 

After a thousand flight hours, some J acobs 
engines need a major overhaul — and some 
don’t. (AAF regulations once specified 350 
hours maximum, were relaxed by degrees.) 
And a major overhaul usually shows some 
worn piston rings, and a few minor replace- 
ments . . . Because these engines are designed 
right, with the fewest possible parts, which 
fit and function perfectly; were proved and 
improved in pre-war commercial flying; and 
have added stamina, as materials improved. 


ACOBS 


In instruction flights, die Jacobs get more _ 
take-offs, more time at full throttle than any 
engine in combat service — or in commercial 
operations ! And even with student handling, 
deliver dependably for six months or more 
between major overhauls. 



T HE war record of this engine rates Jacobs 
as an important factor in postwar flying, 
private or commercial . . . Largest makers of 
aircraft engines of medium power 
rating, Jacobs will have postwar 
models fit for anything 
planes to cargo carriers 
well worth the consideration 
plane owner and airline 
. . . Inquiries are invited . . 

Aircraft Engine Co., Pottstown, Pa. 


Pottstown, Pa. 
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PLASTICS . . . REINFORCED WITH 

Fiberglas* 

ARE HELPING MAKE AIRCRAFT STRONGER, 
LIGHTER AND SAFER 



Born of the Nation's quest for 
stronger and lighter aircraft, 
glass-reinforced plastics are to- 
day possibly the most discussed 
new development in aviation. 

By combining certain plastics 
with Fiberglas — glass in the form 
of fine fibers — the plastics indus- 
try has created a revolutionary 
new structural material. A mate- 
rial actually superior to metals 
in many respects, and surprising- 
ly light in weight. 

Besides having great strength- 
to-weight ratio and low specific 
gravity, these new Fiberglas- 
reinforced plastics have demon- 
strated exceptional ability to ab- 
sorb shock. Moreover, they have 
exceptional dimensional stability 
(neither stretching nor shrink- 


ing under moisture changes) , 
and unusually high fatigue re- 
sistance under vibration and 
stresses. 

Still another advantage of these 
Fiberglas-reinforced plastics is 
the ease with which they can be 
fabricated into complex shapes 
and forms. Expensive dies and 
great pressures aren’t needed. 
Parts requiring close tolerances 
may be accurately machined. 

While, naturally, much remains 
to be learned about this new 
material, considerable data are 
now available from exhaustive 
tests recently conducted by Army 
Air Corps Engineers at Wright 
Field. For the story of these tests 
. . . and other pertinent articles 
on this new material . . . 



! Write for FREE booklet on Glass-reinforced Plastics! 

This booklet consists of reprints of seven informative 
and authentic articles which appeared in the May 
issue of “Modern Plastics", describing the nature, 
characteristics and application of this new structural 
material. IF rite for your copy today! 

Owens-Coming Fiberglas Corporation, 1891 Nicho- 
las Building, Toledo 1 , Ohio. In Canada , Fiberglas 
Canada , Ltd,, Oshawa , Ontario. 


OTHER AIRCRAFT USES 
OF FIBERGLAS 

c XM-PF 

AIRCRAFT INSULATION 

XM-PF is □ lightweight, .semi-rigid bol 
up, even under conditions of extreme 

factor over 80. And as thermal insula- 

^LL-FIBERGLAS 
AIRCRAFT BLANKETS 


sulotion, these fireproof blankets are 
made of Fiberglas Insulating Wool, 

1'/, lb. and 3 lb. densities, they ore 

other high temperature * 



other electrical equipment, other appli- 


FIBMGLAS COAlko 


The use of Fiberglas cloths as b 
fabrics for coating with natural or s 


and strength unaer tne most seven 
hard usage in combat. Widely used ir 

cells, water tanks ond many other items 


Fiberglas 


..A BASIC 
MATERIAL 
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Quickly and easily installed 
(or smooth, reliable, 
continuous operation 

up to 3000 p.s.i. 


A small compact unit (or 
machine tools, 
hydraulic presses, 
test equipment, 
industrial applications 


3 HP Motor 
8 cylinder Pump 
Unloading Valve 
Accumulator and Reservoir 


Specification cutd £t 
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THE MEW ' 


>RK AIR BRAKE COMPANY 


. r 

420 Lexington Avenue, New 


York 17, N. Y. 






GLOBE STEEL TUBES * * Basic Material in the 
Construction of All Types of Military Equipment 


Airplanes, ships, tanks, trucks, jeeps, water stills, bail- 
out oxygen bottles for aviators, torpedoes, bombs and 
other types of ammunition, rolling kitchens — • nearly 
every kind of front line and back-of-the-lines equip- 
ment requires steel tubing as an essential component. 
The physical "specs” for these tubes vary all the way 
from high strength for support and pressure applica- 
tions to high resistance to corrosion from food acids 
or exhaust gases. 

Globe Seamless Pressure and Mechanical Tubing, 
Globe Stainless Steel Tubing (Seamless and Glo- 
weld ) and Globeiron Seamless Tubing have helped 
solve most problems in steel tubing encountered 
by the builders of equipment for our armed forces. 


Globe engineers and Globe production facilities have 
rendered service to many manufacturers in carrying 
on wartime activities. Globe’s completely equipped 
chemical and physical laboratory is constantly avail- 
able for any tests desired by users of steel tubes. 
GLOBE STEEL TUBES CO., Milwaukee 4, Wisconsin 


* STAINLESS TUBES 

★ BOILER TUBES 

* GLOBEIRON TUBING 

★ GLOWELD TUBES 
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Interstate offers a 
"MADE-TO-ORDER" SERVICE 
for the Aircraft Industry 

In addition to precision units of Interstate's own 
design — complete manufacturing facilities are 
available for the production of units designed by 
other companies and by independent engineers. 
A few examples of the many "custom-built'' pre- 
cision units manufactured by Interstate are shown 
on this page. 

Another important activity at Interstate is special 
research for individual problems. This embraces 
original study, experimental work and design for 
your specific needs. 

Investigation of our facilities for product develop- 
ment and design, and for precision production in 
quantity, is invited. Address Sales Department — 





r 


! 



INTERNAL and FLUSH HEAD 


"Unbrako" Internal Wrenching Bolts and 100° Flush Head Close Tolerance 
Bolts, Illustrations C and D, fully meet the high degree of precision de- 
manded by the aviation industry. They are being manufactured in our 
largest department where equipment is of the finest and workers are 
highly skilled and experienced in making precision aircraft engine parts. 
These bolts have the famous "Unbrako" qualities of strength and' accuracy 
while due to their internal wrenching feature they facilitate compact 
designs and save thereby material, weight and cost. 


STANDARD PRESSED STEEL CO. 


f 
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You are looking at a bird -who knows how to go places 
and do things with natural air. 

You, too, can do many things with air . . . compressed air. 
And you can do them cheaply, quickly, safely, and effec- 
tively if that air is properly controlled. 

Years ago, Schrader dispelled the old bugaboo of 
air losses, substituting controlled, intermittent blasts for 
wasteful constant flow. Since then Schrader has developed 
hundreds of devices for the control and use of air. So sav- 
ing are these devices that you can often multiply your jobs 
for air without adding to your compressor capacity. 

Two of the many Schrader contributions to air power 
are Blow Guns and Air Couplers. All Schrader blow guns 
and air couplers shut off automatically and instantly when 
released, conserving high pressure air. For all the ad- 
vantages of Schrader blow guns and air couplers, write 
in for Bulletin A-12H. 


Schrader 


A. SCHRADER'S SON, Division of Scovill Manufacturing Company, Incorporated, BROOKLYN, NEW YORK 
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Uniform, Synchronous Speed 
at Every Station 


Electric motors driving the intricate mechanisms of 
machines that transmit and record messages verbatim 
must have identical operating characteristics at every 
station. Since standard "off-the-shelf" motors cannot 
meet the strict performance requirements, such as uni- 
form, synchronous speed, quietness, load cycles, etc., 
the solution is a special motor designed to exactly meet 
the particular operating conditions. 

For over 50 years Holtzer Cabot has designed and built 
special motors to fit the application. Many machines 


such as teletype machines, and other sending and 
receiving equipment are Holtzer-Cabot powered. 
Although, today, all of our plant facilities are being 
utilized for building special fractional H.P. motors for 
military use, our motor development engineers will 
gladly discuss your post-war motor requirements with 
you. No obligation of course. 


HOLTZER-CABOT 




S«0 
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Ham and Egg's 


Thousands of deadly “eggs” have been laid 
at Adolpli Hitler’s doorstep by the American 
Air Forces — “eggs” that made possible our 
invasion of Europe. And now these “eggs” 
are falling again on Japan. In this advertise- 
ment we pay tribute to the Air Forces’ per- 
sonnel who operate the communication equip- 
ment of these aerial battleships — to the radio 
operators, many of them pre-war “hams.” 

Without radio — without these gallant fly- 
ing “hams” — the daring coordination of 
thousands of planes would he impossible. 
These men are risking their lives daily so that 
American formations may communicate with 
each other, with the ground forces, and with 
their home bases. 

We at Titeflex like to think that we are 
playing our part in making radio communi- 
cation possible in aircraft. For high frequency 
signals from the ignition would completely 


blot out radio communication if the ignition 
systems of aircraft engines were not efficiently 
shielded. We are proud that the Titeflex 
RADIO SHIELDED IGNITION HARNESS 
has met and passed the most severe test for 
electrical and mechanical durability — that 
of service on America’s war planes. 

not good enough for tomorrow. That is why 
the Titeflex research staff is testing, testing, 
testing to improve Titeflex products. To meet 
the need for shielding and flexible tubing of 
even wider usefulness in postwar aviation is 
the goal of Titeflex engineers. If you have 
any problems which these engineers may help 
you solve, you are invited to consult them now. 


Titeflex, Inc. 

510 Frclinghuysen Avenue, 
Newark 5, New Jersey 
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STAND FOR 



BIG 


JOBS 


High as a Dirigible --Low as a Trainer--For One or a Dozen Mechanics 



How can a mechanic be expected to do 
careful, accurate service and repair 
jobs standing on boxes and oil drums 
or rickety home-made stands? The 
Airepair line of factory-made stands 
are engineered and built especially for 
aircraft repair. Roomy, rigid, and 
portable, they are more serviceable 
than a “ladder” and require no main- 
tenance. Heavy engine parts can 
be repaired right on the platform. 
The prop well permits checking and 
timing valves without the necessity 
of pulling the engine. More Airepair 
Series 9 Stands are now used for 
servicing the larger type planes than 
any other stand. Airepair is truly a 
generous stand for Big Jobs. 


™ "Wolfe £ 

Mi 


Tfiann— 

MANUFACTURING COMPANY 

AIRCRAFT EQUIPMENT DIVISION 

28TH AND SISSON STS. * BALTIMORE 11 MD. 



. . . . ANSWERS THE DEMAND FOR 

MILLING MACHINES DESIGNED IN 
TERMS OF CORRECT MOTOR POWER 


More than ever before, motor hp. Is the number one factor — the start- 
ing point when purchasing milling equipment. Range is important, of 
course, particularly with milling machines for light cuts, but motor hp. 
of ample rating is the first consideration wherever heavy cuts are involved. 


PoweRated — Means Every 
Milwaukee Is Power — 
Engineered To Do The Job 


Since motor hp. is of such basic importance the substitution of a higher 
hp. motor above that of the motor normally specified for a No. 2 Milling 
Machine — to gain power and speed — is unsound practice because the 
power is excessive and out of balance with the design and construction 
of a No. 2 Machine. 

Milwaukee Milling Machines are power-engineered — PoweRated — de- 
signed and built in keeping with their hp. range plus the normal over- 
loads encountered within their field of job application. You can always 
be sure of the correct motor power in every Milwaukee. 


• MILWAUKEE PoweRated MILLING 
MACHINES 


• C.S.M. t Carbide Steel Milling) machines 
20 to SO HP. 


The next time you need milling equipment, think in terms of motor hp. 
for heavy cuts — range for light cuts — and check with a Kearney & 
Trecker field engineer in deciding which PoweRated Milwaukee is best 
suited to your specific needs. 


BACK THE ATTACK . . . BUY MORE BONDS 


^ /oo& 



_ 'f* 

I KEARNEY & TRECKER 

§ CORPORATION 



...GET THESE 
ADVANTAGES 

Production 
Adaptability V 
Fixture Saving >/ 
Operation Saving 
Material Saving 
Fine Finish 
Flatness V 
Close Limits 


Grinding Aluminum Base Castings 

These frail castings are ground on two sides flat and parallel 
on a No. 18 Blanchard Surface Grinder. They measure 23J4" 
x 21 x 11" and %{' stock is removed from each side. One 
piece is ground at a time, lightly held by clamps to a steel base 
plate which is magnetically held on the chuck. Two pieces, four 
surfaces, are finished per hour. 

If you have work, large or small, that requires flatness, square- 
ness, parallelism and fine finish, "put ii on the Blanchard" for 
best and fastest results. 



Ike BLANCHARD MACHINE COMPANY 

6 4, STATE STREET, CAMBRIDGE 39, MASS., U.S.A. 
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Camavadtt ... 

The free air of tomorrow will serve as main highway and high 
hope of the Americas to the South . . . Once the war is past tense. 
Air Associates will be proud to resume its relationship with old 
customers and offer its services to the new. In returning to the role 
it has filled since 1927 as prime purveyor to the industry, Air 
Associates will be ready to supply any need large or small, to serve 
as sympathetic consultant and enthusiastic cooperator . . . The new 
era of peace will find Air Associates better fitted than ever before 
to serve governments, airline operators or private pilots . . . not 
only with standard stocks but many exclusive items, and the proven 
specialties of our own design, engineering and manufacture. 

The Air Associates catalog will a Jford a valuable sales franchise fur postwar 
business . . . Manufacturers are invited to list their lines with us now. 


• Ai 


LSSOCIATES. ixc. 

XCUBS: CHICAGO, DALLAS, LOS ANGELES 
rriJREBS OP AIRCRAFT SPECIALTIES . 

P MATERIALS TO THE INDUSTRY SINCE 
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Up front with the pitot, Grimes lights share impor- 
tant duties with the control instruments. Hidden 
behind the control panel, the Grimes insignia is 
seldom seen, for these tights keep on performing with 
little attention. Yet, to those who pilot our planes, 
they are a standard of dependability. 

Grimes has designed and developed instrument and 
indicator lights for almost every purpose. No prob- 
lem is too hard for our lighting engineers to tackle. 
Each light must do the job intended . . . and do it well. 

Maybe you have problems awaiting solution today. 
Or perhaps some post war planning that needs to 
be studied now. Whatever it is in the field of aircraft 
lighting, we'll gladly discuss it with you. 


GRIMES MANUFACTURING CO. 







ALL S.C.A. SELENIUM RECTIFIERS HAVE HIGHEST OUTPUT PER UNIT WEIGHT, UNLIMITED LIFE, 
CAN BE USED IN TEMPERATURES FROM -55° C TO +75°C AND REQUIRE NO MAINTENANCE 
The S. C. A. Selenium Rectifier with the Dual Sealed -In Electrode offers: 



SELENIUM CORPORATION of AMERICA 


1719 WEST PICO BOULEVARD 


LOS ANGELES 15, CALIFORNIA 


Maximum contact area at increased pressure • Added protection against moisture 
and corrosion • Undisturbed electrical contact after application of surface coating* 
Permanence of rectifier characteristics and full plate efficiency q Increased field of 
applications • Shock and vibration -proof operation 4 Complete interchangeability 
with all conventional selenium rectifiers 
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Every size and shape 
produced in MONEL 

THE LARGE STRAINER is a combination 
ot welded Monel inner screen (100 mesh 
.0045" dia. wire) and soldered brass outer 
screen (10 mesh .025" dia. wire), put lo- 


An exceptionally useful combination of properties is offered to aircraft 
designers by strainers made of Monel, Nickel or Inconel wire cloth: 

1. High strength, rigidity and toughness. 

pheres, salt water, ethylene glycol, anhydrous ammonia, compressed oxygen, 
fire fighting solutions, tetraethyl lead and other high octane gasolines and 
their products of combustion. 

3. Efficiency and freedom from clogging, due to the corrosion-resisting surfaces. 

4. Resistance to high temperatures, and freedom from low-temperature brittleness. 

5. Ease of forming and joining. 

6 . Choice of welded, soldered or brazed seams. 

All prominent weavers are producers of nickel and high nickel alloy wire 
cloths. Consult your usual supplier for information on weaves and meshes. 
Write today for the valuable new booklet, "Inco Nickel Alloys for the 
Aircraft Industry." Address: The International Nickel Company, Inc., 
67 Wall Street, New York 5, N. Y. 

368 


MONEL 

NICKEL 

INCONEL 



PEROLINE and DEOXIDINE 

• • ■ Eliminate Rust Bottlenecks • • • 


Humid, rainy summer months are rust months and play 
havoc with metal production. Vital supplies of war ma- 
terials are delayed — at times stopped. 

Rust bottlenecks no longer need occur to hamper pro- 
duction. Peroline and Deoxidine will eradicate and 
prevent rust, making these stoppages or delays unnec- 
essary either in rainy seasons or at other times. 
Peroline (a combined chemical and oil) not only ef- 
fectively retards corrosion on steel components in proc- 
essing, in storage and in transit, but — it dissolves 
blushes of rust, eliminating the labor of a separate 
cleaning operation. There is a grade of Peroline for 
application to wet surfaces as well as grades for ap- 
plication to dry metal. Peroline is unique in its ability 
to clean and, when the oil phase is removed with de- 
greasing solvents, to leave the surface properly condi- 
tioned for painting. 

Surface Badly Rusied. If in processing, surfaces 
have become badly rusted, Deoxidine provides a fast 



and easy means for removing and eradicating rust and 
rust stimulators, leaving a surface properly prepared 
for painting. 

If you are experiencing rust troubles, the ACP techni- 
cal department will gladly consuk with you and recom- 
mend the method best suited to correct and prevent 
future rust annoyance. 

Write for Technical Service Data Sheets. 
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given a full opportunity to create the johs that will win the peace we fight lor. 


ROHR AIRCRAFT CORPORATION, CHULA VISTA, CALIF. • HELPING TO WRITE THE STORY OF TOMORROW 
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In developing a new product 


Requiring a Special Application Fractional Horsepower Motor 

• Close cooperation between product manufacturer 
and motor builder, right from the start, results in such 
important advantages as these: 

1. Correlation of product and motor design to 
provide a thoroughly integrated unit . . . essential 
for top performance. 

2. Frequently product design suggestions can be 
made that will not only reduce product weight but 
will improve compactness and appearance. 

Our thirty years' experience covering all types of fractional 
horsepower motors is available to your engineering department. 

THE BLACK & DECKER ELECTRIC CO. • KENT, OHIO 






FRACTIONAL HORSEPOWER 


SPECIAL APPLICATION 

MOTORS 
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Pioneer Parachutes are desired and engineered to as- 
sure safe landings. They have brought thousands of paratroop- 
ers, nurses, pilots and their crews safely to earth; daily they 

food and equipment to our armed forces in the remotest 
corners of the earth and under all weather conditions. 


That’s why every parachute part must be right — every 
fibre pretested, every stitch carefully examined. Each compo- 
nent is put through a long series of minutely accurate manu- 
facturing processes, so that Pioneer Parachutes are foul-proof, 
fool-proof safety mechanisms. 


WEST COAST FACTORY BRANCH 

for the Manufacture, Sales 
. and Maintenance of Pioneer Parachutes 

109 SOUTH CENTRAL AVENUE ’ 

GLENDALE 4. CALIFORNIA B 


Reinforcing the gallant confidence ol 
Parachutes go aloft on their missions, fun 
ladders' to safety. 


nen, Pionee 
perfectly a: 


Keep on buying WAR BONDS and help speed VICTORY 


PIONEER PARACHUTE COMPANY, INC, O 

MANCHESTER, CONNECTICUT, U. S. A. 
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ELECTRONS SELECTOR VALVE 


irects flow to one ot more hydraulic units. Functions at maximum 
efficiency with minimum pressure drop. 


Operating at any pressure up to 3000 P. S. I., Electrol Selector 
Valves require exceptionally low handle load. They are light in weight 
and install easily. These balanced poppet type valves assure depend, 
able performance always. 


Electrol 


HYDRAULICS 


ELECTROL INCORPORATED • KINGSTON, NEW YORK • HYDRAULIC EQUIPMENT FOR AIRCRAFT 
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WHERE PERFORMANCE 


Champion spark plugs 


Are in the Vanguard/ 



The problem of getting supplies and 
equipment to the many remote and in- 
accessible places so characteristic of 
this global war has been met by aircraft 
to a degree little short of miraculous. 
To the men who fly and service these 
ships nothing is impossible — and to 
them belongs the lion's share of the 
credit for the magnificent job they are 
doing. Operating conditions often en- 


compass in a single flight, searing heat 
to piercing cold, rarefied atmosphere to 
steaming humidity — all of the extremes 
which test men and spark plugs to the 
limit. Champion-Ceramic Aircraft 
Spark Plugs meet these tests with 
unequalled dependability. This is the 
direct result of more than thirty years 
devoted exclusively to perfecting that 
quality in spark plugs to its maximum. 


INSTALL CHAMPIONS AND FLY WITH CONFIDENCE 
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Take the out of Rubber Mounts 

( Where X is the UNKNOWN Rate of Deflection) 



# © 


THE 


Design with Engineered 

GENERAL SILENTBLOC 

Of course rubber is resilient. But how resilient — what’s the rate 
and direction of deflection? 

You can remove that X with General Silentbloc. These shear-type 
rubber mountings, bearings and couplings can be engineered 
by our skilled staff to give the exact performance your job 
requires. If you know the rate of deflection needed, we can 
design a Silentbloc to match that curve. 

Such precise control is made possible by the patented Silentbloc 
principle of elongation and confinement of rubber. By variation 
of size and design of the fitting, kind of rubber, the degree of 
elongation of the rubber and distortion of its outer and inner 
diameters.Silentbloc mountings and bearings can be engineered to : 
— Provide soft cushioning for axial load but maintain 
rigidity to radial or conical loads, or vice versa 
— Snub at either or both ends for shock loads 
— Allow a wide controlled amplitude of torque action 
— Exert greater pressure on the outer or inner diameter 
— Control deflection under increasing load. 

These are a few examples — the variations of Silentbloc are 
almost unlimited. They are used today in many fields — auto- 
motive, aviation, industrial and domestic machinery, electrical 
and electronic equipment, marine equipment and others. 
You can improve your products with Silentbloc to control vibra- 
tion, isolate parts, insulate against foreign vibration, give torque 
action, correct against bearing or mounting misalignment. For 
factual literature, write The General Tire & Rubber Company, 
Dept. 81, Wabash, Indiana. 

GENERAL TIRE & RURBER CO. 

r echanical Products Division, Wabash, Indiana 
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Prereauisites to a Perfect Assembly . . . 






.MAKES SEAGOING CARBURETORS, TOO! 


Where the success of an operation depends on swift, evasive ac- 
tion . . . the ability to get in, get torpedoes away, and get out 
again fast . . . carburetor performance is literally a matter of life 
and death. Here, again, the dependability of Holley Carburetors 
plays an important part in the mission. Where dependability is 
paramount, Holley is preferred ... on land, sea and in the air! 


HOLLEY 

*. AIRCRAFT , 'AUTOMOTIVE , MATJNe 

CARBURETORS and ACCESSORIES 



Clark drills are built under the famous Con- 
trolled Construction Method which means all 
major parts are designed and built at the 
James Clark, Jr. Electric Company Plant. Construction of 
these parts, and assembly of all tools is always under 
careful inspection which means highest possible quality 
and long life for .all Clark drills. 




JAMES CLARK JR. ELECTRIC COMPANY 

612 BERGMAN ST., LOUISVILLE, KENTUCKY 


•iox. 



V 



g The sectional view above illustrates the carelul design 
that provides an unusually smooth-running spindle in 
Walker-Turner 20" Drill Presses. These rugged produc- 
tion machine tools are in use in great numbers in war industries 
today. Due to their versatility, many have been applied in special 
tooling set-ups of various kinds. Simplicity of controls permits 
their use by unskilled and semi-skilled labor. — an important 
point under present conditions as well as in the post-war period. 
Send for descriptive literature 

WALKER-TURNER CO., INC., Berckman Street, PLAINFIELD, N. J. 


Furnisned in bench, floor and multi- 
spindle models — with or without power 
feed. Capacity %" in steel, I" in cast 
iron. Spindle speeds 260 to 2600 r.p.m. 



MACHINE TOOLS^ 

DRILL PRESSES - HAND AND POWER FEED • RADIAL DRILLS 
METAL-CUTTING BAND SAWS • POLISHING LATHES • FLEXIBLE SHAFT MACHINES 
RADIAL CUT-OFF MACHINES FOR METAL • MOTORS • BELT & DISC SURFACERS 
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BRUSH SURFACE ANALYZER 

iattJ- to tl em , ... " 


• Speed, ruggedness, dependability — the basis of P. T. 
engine design. Accurate control of surface finish is one of 
the important factors facing the builder of P. T. motors. 

Mated, moving parts must be precision made with surface 
finish accurately held to low microinch smoothness. The 
Brush Surface Analyzer provides charts which reveal 
surface irregularities to one millionth of an inch or less. 

Should accurate control of surface finish be essential 
in your business, write today for a fully illustrated bulle- 
tin on what the Brush Surface Analyzer can do for you. 

THE BRUSH DEVELOPMENT COMPANY 
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• CLEVELAND 14, OHIO 
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OSTER MOTOR 

you are assured of dependable performance 
in 4 different ways 


Q Sound, conservative 
9 engineering 


When you specify Oster Fractional Horsepower Motors, you know __ 

that you are dealing with a seasoned, dependable source — experienced Established precision 

for 15 years in building motors for Oster peacetime appliances which Standards 

enjoy a world-wide reputation. 


Illustrated below is Type C-2B-1A, 1/100 H.P. model in current 
production; developed for aircraft use and adaptable to blower appli- 
cations. It's equipped with ball-bearings and built in an aluminum 
die-cast housing; 6, 12, 24, or 115 volts D.C. 115 volts A.C. 

You can depend on Oster Motors to deliver creditable results that 
add to your own reputation for selecting sources wisely. Let us help 
you fit this or other Oster motors to your requirements. Write for details. 


Trained production 
staff 

15-year performance 
record 
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When the aircraft designer specifies Flex-O-Tube, he gives 
the future crew of that plane the best possible protection 
of their fuel, oil, hydraulic and instrument lines against the 
effects of vibration, twisting and wide temperature variations. 
The designer recognizes that Flex-O-Tube Company is the 
oldest manufacturer of hose assemblies in the country; also 
that this Company has no other product. The Company's 
entire resources have always been devoted solely to the 
development and production of hose assemblies, and its 
engineers, with greater experience, are recognized as 
authorities in this field. 


LAFAYETTE at 14th AVE., 
DETROIT 16, MICHIGAN 
Offices: CHICAGO ■ FORT WORTH 
LOS ANGELES - NEW YORK 
SEATTLE • TORONTO, ONT. 
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The Type R-31 Micro Switch uses the three-biaded, 
beryllium copper spring construction, which has proven 
so successful in the millions of Micro Switches used 
throughout industry. Adaptation to the requirements on 
aircraft incorporates contact separation of .070' which 
satisfactorily interrupts highly inductive loads under con- 
ditions of extreme altitude. Knurled contact surfaces in- 
sure positive operation on extremely small loads and 
minimize transfer of contact material on D.C. operation. 
The characteristics of the Type R-31 basic Micro Switch, 
which have made it an accepted; standard switch, stocked 
at all Air Depots, have been worked out with the coopera- 
tion of engineers throughout the entire industry, as well as 
the Army Air Corps and the Navy Bureau of Aeronautics. 
Micro Switch pioneered standardization of this single type 
of basic switch to be used with a variety of housings and 
actuators to meet the widely varying conditions on air- 
planes. as developed by different manufacturers. Hous- 
ings and actuators become parts of the planes and require 
no deviation permit. They are all built to use the stand- 
ard Type R-31 Micro Switch for ready field replacement. 



with pin plunger, as shown 


R-31 h 
used on thousands of aircraft 
installations which include all 
types of fighters, bombers, 
transports, commercial and 
private planes. Size Hw' wide, 
high, 1 1 Jto ' long. Weight 



BUY ALL THE BONDS YOU CAN 


M I CRO (SE SWITCH 

Made Only By Micro Switch Corporation . . . Freeport, Illinois, U.S. A. 
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of many structural 
shapes being produced by 
American Magnesium Corporation. Strong 
because of its design and the alloy* used — 
very light in weight because it's magnesium 
— economical to employ because this extru- 
replaces an expensive built-up beam. 

There are doubtless many places where 
structural shapes having the combination 
of strength and light weight and economy 
will be advantageous. May we help 
you determine where in your products? 
Aluminum Company of America (Sales 
Agent for Mazlo Magnesium Products) 
1713 Gulf Building, Pittsburgh 19, Penna. 


AMERICAN MAGNESIUM 

CORPORATION 


SUBSIDIARY Of ALUMINUM COMPANY Of AMERICA 


AVIATION, August, 1944 






ROTOL LIMITED, ENGLAND . Can 


How one aircraft manufacturer obtained 
fast, accurate production flow tests! 

A production bottle-neck was broken when 
instantaneous flow readings of hydraulic 
pump capacities were accurately obtained. 


A manufacturer of hydraulic pumps for air- 
craft was laboriously testing the capacity 
of his finished pumps by means of weigh 
tanks because every flow meter that he 
knew about showed an unallowable error 
when the viscosity of his hydraulic test oil 
changed. Then he visited a large AAF air 
base and saw them using a Stabl-Vis rota- 
meter for checking hydraulic pumps. He 
was amazed to see the speed with which 
pumps could be tested with it, and was really galvan- 
ized into action when he also learned that the meter 
was immune to viscosity and density changes in the 
Servo oil being used. 

He arranged to test a Stabl-Vis rotameter in his own 
Plant, and it performed so well that he immediately 
equipped all of his test stands with this meter. He now 
obtains instantaneous, accurate flow rate readings, and a 
production bottle-neck has been broken because of the 
time saved in testing his finished product. 

He later used the Stabl-Vis meter to do the research 
work on a new and vastly improved pump. The com- 
pleteness and accuracy of his performance data helped 
him to accomplish his development work quickly and to 
get prompt acceptance of his new unit. 


How the Stabl-Vis Operates 

The Stabl-Vis rotameter is an area-type 
meter, using a precision tapered tube and 
free-moving float. The patented Stabl-Vis 
float has a scientific shape, designed to 
change sinuous flow to turbulent flow, with 
the result that viscous drag on the float 
body is overcome. It can also be made of 
materials that cause it to compensate for 
changes in fluid density. The sketches show 
the sinuous flow obtained with the old 
style plumb-bob float and the turbulent flow given by 
the Stabl-Vis float. The curves in Chart A show that the 
old style plumb-bob float introduces a calibration error 
of over 30% in going from water to oil of only 224 
S.S.U. With the Stabl-Vis float, the curves for these 
two fluids are identical, proving that the change 
in viscosity has not affected the Stabl-Vis calibration. 

Because of this remarkable characteristic, there are 
now thousands of Stabl-Vis meters in daily use, in- 
stalled in aircraft manufacturing plants all over the 




world. They have been used to measure every con- 
ceivable fluid for aircraft services, including gasoline, 
diesel fuel, kerosene, “lube” oils, hydraulic fluids, cool- 
ants, oxygen, air, nitrogen, welding gases, inert atmos- 
pheres for heat treating furnaces, de-icer fluid, freon, 
water injection, blow-by gases, etc. The Stabl-Vis 
rotameter is obtainable as a direct or remote reading 
meter for use on the ground or in the plane. It may be 
flow rate indicating or recording or recording auto- 
matic-controlling. Integrators to give total flow are 
also available. 

The Stabl-Vis rotameter theory is completely and 
interestingly told in our technical bulletin 98-Y. The 
various types of Stabl-Vis meters made especially for 
aircraft are described and well illustrated in bulletin 
63-G. Aircraft engineers are welcome to these two 
cataloes without obligation — please write on your 
Company letterhead. FTSCIIER & PORTER CO- 
SOS County Line Road. Hatboro, Pa. 
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T he lives of our fighting fliers, and 
the success of their sorties often 
depend on the unfailing operation of 
the superchargers that keep their 
engines roaring along steadily at full- 
rated power. 

Some superchargers — driven by 
exhaust gases from the motors they 
serve — spin their fans more than 
21,000 times a minute, heat up to 
temperatures as high as 1200°F.That 
is why they are made of stainless 
steel, the metal whose use was di- 
rected for plane parts exposed to 
high temperatures and extreme cor- 
rosive conditions. 

Our metallurgists have developed 
U'S'S Stainless Steels that retain the 



strength needed for this high-pres- 
sure job at temperatures up to 1650°. 
They have worked out formulas, 
within the limits set by government 
directive, which have proved suc- 
cessful in handling the highly corro- 
sive gases exhausted from “doped” 

Tougher, stronger stainless steel 
depends, for its unique qualities, on 
accurate composition and skillful 


heat treatment. Precision control, 
specialized equipment and the ex- 
perience of skilled workers insure the 
uniformly high quality of U-S-S 
Stainless Steel. 

The services of our technical staff 
are at your disposal at all times. They 
will be glad to consult with you re- 
garding your present problems and 
future plans. Drop us a line today. 
Of course, you incur no obligation. 


U-S-S STAINLESS STEEL 

SHEETS - STRIP • PLATES • BARS • BILLETS • PIPE • TUBES ■ WIRE • SPECIAL SECTIONS 
AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and New York 
CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 
NATIONAL TUBE COMPANY, Pittsburgh 



UNITED STATES STEEL 
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Here's how to speed up your work on carburetors, 
distributors, radios and anywhere else that little nuts 
in tight places are often such a headache. Use 
Bonney Miniature Wrenches and see the difference 
they make — the time they save you! 

Bonney Miniature Wrenches are small but tough, 
with accurately machined jaws that fit the nut just 
right. There's no binding, no slipping with Bonney 
Miniatures. To help you get into close quarters 
easily, they have specially-designed pear-shaped 
heads that take up minimum space, yet actually give 


you greater turning room. And to provide sure 
leverage and longer wrench life, the points of great- 
est strain are reinforced with extra metal and care- 
fully balanced with the rest of the tool. 

Bonney Miniature Wrenches are made of the same 
high quality tool steels, to the same exacting speci- 
fications, as all of the tools in the famous Bonney 
line. We spare no cost to assure a top quality 
product for you . . . 

Bonney Tools are sold exclusively through jobbers 
from coast to coast. 



VIATION, 


389 





LOOKING FOR TROUBLE 

rpO keep the Allies’ supply lines open, to enable us to dispose men, 
munitions and food where they are wanted, demands utmost 
efficiency to the last detail. 

Aircraft looking for trouble and ready to destroy the menace that 
comes from under the sea, ships, guided by men ceaseless in their 
vigilance, dodging this trouble, all are dependent on the absolute 
reliability of engines both in aircraft and ships. 

The job of work Vokes Filters have to do is to ensure that the air, 
oil and fuel oil servicing engines is free from impurities so that 
maximum power and speed and complete dependability can be 
assured. Vokes Filters, under the severest battle conditions in all 
areas of fighting on land, sea and in the air, have stood up to demands 
made on them. Exacting tests in nearly three years of war in all 
branches of the services has substantiated the claim for Vokes Filters 

—99.9 per cent. FILTRATION EFFICIENCY UNDER ALL CON- 


BOTTOM— VOKES AIR FILTER FOR AERO 




RATION EXPERTS 


Y STREET S TORONTO, C CAN*0* 
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"Packaged airports are coming!" 

says John W. White, President of the Westinghouse Electric International Company 


"T7’°R AIR TRANSPORTATION to reach its full 
JL growth, a lot of new airports will have to he 
established, many in remote regions. 

“To meet this need, engineers have developed 
pre- fabricated units of airport equipment which 
are packaged to be shipped by air, if necessary— 
and are already sub-assembled so they're ready 
for final assemblage at any point on the globe. 

“Irrespective of location or importance, every 
airport needs a minimum of equipment ranging 


from radio communications to hangar facilities. 
Pre- fabricated units of this equipment can be 
ordered in so many combinations that almost any 
type of landing arid service facilities can beset up. 

“With their advantages of speed . . . standardi- 
zation . . . flexibility . . . facilitation of shipments 
. . . simplicity of field erection and maintenance 
. . . and lowered costs, these units may well help 
to achieve for international aviation what Amer- 
ica’s great road projects did for the automobile!” 




What a day.. .and what a feeling. You had made the 
grade ... all those hours of study and weeks of work 
had produced aflyerl The hours of patient, painstaking 
labor that Lycoming workers put into each part count, 
too, in much the same way. They all add up to an 
engine that has made the grade . . . passed every 
precision test. ..become a part of the Lycoming tradi- 
tion of dependability. 

LYCOMING 

AIRCRAFT ENGINES 



CORPORATION, WILLIAMSPORT, PA. 
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TORQUING "RIGHT ON THE MONEY" 

with the world's easiest-to-use torque wrench— a recommended S. A. E. standard 


Now nuts, bolts, clamps and fittings 
can be tightened to their safe, proper 
torque "right on the money" by un- 
skilled help. 

The accurate, sturdy, compact Liver- 
mont Torq-Stop Wrench is a produc- 
tion line tool that increases output, as- 
sures correct torquing (within 2% plus 
or minus) . No dials, no batteries— noth- 
ing to watch. It gives an audible "click" 
and a definite physical sensation is trans- 
ferred to operator's palm when proper 
torque is reached. Used by most aircraft 


companies and hundreds of produc- 
tion plants. Society of Automotive 
Engineers' recommended dimensions. 



Tools Are Weapons— Treat ’Em Right. 


nd coday for 36 page illustrated Aircraft Tubing Ma 


10,000 OPERATIONS BEFORE FINAL 
approval. This is the Li Vermont 
Torq-Stop Wrench Break-In Tabic. 
Each Wrench after being set to its 
proper torque is operated through 
10,000 consecutive cycles. When the 
10,000 operations are complete the 
Wrench is removed and tested. It must 
not have varied over 2 inch-pounds dur- 
ing this test. It is then scaled at its 
proper predetermined torque for the 
job for which it was ordered. 


LIVERMONT torq-stop WRENCH 
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In 2000 transatlantic flights and 1000 hops over the 
Indo- China Hump, Army Air Force planes operated by 
American Airlines have been figuratively flying into the 
future. American’s transatlantic ferryings of 1,000,000 
miles a month for the AAF are pioneering the air lanes 
of tomorrow. 

American Airlines uses Sinclair Pennsylvania Motor 
Oil exclusively for lubrication of its great Flagship 
fleet. And AAF transports flown by American leave 
here on their global flights using Sinclair Pennsylvania. 


R FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY. 630 FIFTH AVENUE, NEW 
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ACCURACY- • • TZeudt of 

SKILL AND EXPERIENCE 

G OOD coordination of hands and eyes that comes with long 
experience is a major factor in the production of both fine 
pottery and Wellman non-ferrous castings. • That extra measure 
of quality we have always featured frequently means real savings 
in time and cost in machining and assembly. • Another advan- 
tage of our long experience is the fact that on new castings we 
can often get into production months sooner. • Castings in 
Ampco Bronze, Well-cast Magnesium, Brass, Bronze and heat- 
treated Aluminum Alloys. • Patterns of all sizes, kinds and 
designs, in metal or wood. 

THE WELLMAN BRONZE & ALUMINUM COMPANY 

GENERAL OFFICES! 2533 EAST 93RD STREET • CLEVELAND 3, OHIO 


WELLMAN 

WELL-CAST 


uiELLmnn 


CASTINGS X-RAY INSPECTED 
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Herbrand 


PRECISION FORGINGS 


Upset or Drop Forged-Any Shape or Size up to 200 lbs. 


You who use forgings in war proauction work 
won't have a problem of faulty forgings if the job 
is being done by Herbrand. Our expert hammer- 
smiths, who have made forging their life business, 
maintain uniform dimensions and close tolerances 
producing forgings which are free from defects. 

Since our organization was founded in 1881, 


Herbrand has never lost sight of the importance 
of producing quality products conforming to ex- 
acting specifications. 

Today the counsel of the Herbrand engineering 
staff is available to help solve present war pro- 
duction problems, or for post-war planning . . . 
Your inquiries are solicited 
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Use U.S. Super-Positives 

1). S. HAMMERED PISTON RING CO., INC. 

STIRLING, NEW IERSEY, U.S. A. 


luper 


^ower 




IRVIN 


" SINGLE ■ 

RELEASE” 
Harness 

UNITED NATIONS’ FLYERS 

are using it for 

SAFER LANDINGS 


A one-hand turn and a tap on the single frontal 
disk instantly releases the harness . . . leav- 
ing the flyer entirely free. Accidental release 
is impossible before disk is "set” for action. 
All United Nations’ Air Forces for years have 
used IRVIN as standard equipment . . . and 
now the Irvin "Single-Release” harness is 
acknowledged as superior for all landings. 
IRVIN, as always, leads in Safety. 


IRVING AIR CHUTE CO.. Inc*. 
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AMERICAN^SCREWS 


Prevent 


...in assembling planes 



Firm, 4-point engagement of the 
American Phillips Driver with the 
recessed American Phillips Screw 
is positive prevention of the driver slip- 
ping out, and ripping up the plane's 
''skin” ... on which not a scratch 
is permissible. 

American Phillips Screw and Driver 
align themselves automatically into 
a single unit that can't drive any way 
but straight. That's why American 
Phillips Screws are so easy to handle, 
so quick to drive, so untiring even to 
women workers. 

And that's why, in all applications from 
airplane manufacturing to bone surgery, 
the total time they save often adds up to y o% . 


Disastrous Slips 



... in setting fractured bones 



Just as American Phillips Screws pro- 
tect against slashes on an airplane's 
skin, so they protect fracture-patients 
against wounds caused by the driver 
slipping out of slotted-head screws. 
A western surgeon writes: "We have 
had a Vi tallium metal driver and screws 
cast on this (Phillips) principle, and 
havebeenhighlygratified by their use. 
Time of driving is much less. Driver 
never slips and j abs the patient. Actual 
asepsis (freedom from germs) is better 
because the surgeon is not tempted to 
use his free hand to steady the driver' ' . 
No matter what your fastening prob- 
lem, you will profit equally by using 
American Phillips Screws. 


AMERICAN SCREW COMPANY 
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1 BEARINGS - 

Important in the Past, 

^ More Important in the Future. 



In the ps^st 15 months we have presented a series of ads( whic-Ji have been 
well received, describing various applications and installations of RBC 
Bearings used By^many companies 7 outstanding in their^ffelds. 

In this way R B CVJ^nojj^how has been expa ruled by the engineering, 
design and manufacture oirOBer-and needfe'Searingg for vital equipment. 

This experience enables us to present a series of ads, starting next month, 
showing new ideas in correct bearing procedure. 

END THE WAR QUICKLY-BUY MORE BONDS 


ROLLER BEARING CO. of AMERICA 

TRENTON .... NEW JERSEY 
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F hom 90 in the shade to well below zero in 20 minutes . . . 

such are often the temperature changes encountered by 
our bomber crews. Clothing alone can’t successfully combat 
conditions like these, and assure the split-second teamwork 
required for precision bombing. 

Air, heated by engine exhaust, warms the flight deck and 
bombardier's compartment. But there again sudden tem- 
perature changes defy conventional heating systems. A Fulton 
Sylphon Aircraft Temperature Control Device solves the 
problem by automatically proportioning the mixture of hot 
and cold air admitted— to maintain a constant, comfortable 
temperature. 

For over 40 years Fulton Sylphon Control Devices and bel- 
lows assemblies have been doing big jobs and little ones— 
vitally important tasks and others not so critical. Bulletin 
PA-130 describes Fulton Sylphon applications 
in the aircraft field. 


Fulton Sylphon Aircraft Temperature Regulator 
No. 707. The Fulton Sylphon Company manu- 
factures a complete line of bellows and bellows 
assemblies for a wide variety of applications in 
many different fields. This wide practical experi- 
ence is at your disposal. 



SYLPHON 

BELLOWS . . . BELLOWS ASSEMBLIES 
SINCE 1904 


THE FULTON SYLPHON CO., KNOXVILLE 4, TENNESSEE 








M IACARA 


★ 

The production lines of American In- 
dustry are behind the battle lines of 
the United Nations. Batteries of 
Niagara Presses and Shears are 
speeding up production of Amer- 
ica's SUPERFORTRESS — Fastest of 
Bombers. High output, convenient 
operation, reliability that reduces 
shut-downs to a minimum are per- 
formance factors resulting from Ni- 
agara design. Niagara Presses and 
Shears are built in a complete range 
of well graduated sizes. 

Write for Bulletins. 

★ «".»/ ★ 

U.S. War 
Bands 

★ 

NIAGARA MACHINE & 
TOOL WORKS 

BUFFALO 11. NEW YORK 

District Offices: Cleveland, Detroit, New York 
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PLAN TO USE PORTABLE POWER! 



# America is making plans now for a great 
future — a future where the utilization of many 
vital wartime products will give us a more abun- 
dant life when peace is restored. 

One of today’s "weapons of war ” — the Andover 
Portable Power Unit — will revolutionize the oper- 
ation of much electrical and mechanical driven 
equipment in industry tomorrow where lightness 
and portability are desired. 

It’s not too soon to consider this compact unit 
for postwar duty in your industry. Its versatil- 
ity of design — light weight, compactness, large 
power output per pound of weight and depend- 
ability — will mean much to you in the peace- 
time competitive period. 

Send for the informative and descriptive book- 
let "Andover Auxiliary Power” today. It’s 
chock-full of technical data and suggestive uses. 
No obligation. 
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STRIKING FORCE 

Men and materiel add up to victory . . . 
in war or peace. Don't overlook heat trans- 
fer in your post-war planning. Bush 
Intercoolers are providing victory-vital 
superior critical altitude to planes of the 
United Nations, and this experience . . . 
in hundreds of commercial and industrial 
applications . . . will raise the sales curves 
of many a business when the war is won. 
Our engineering staff will be glad to co- 
operate in planning your peace-time strik- 
ing force. BOY WAR BONDS. 




flush Intercooler 



Provides close and accurate control of air- 
j craft electrical equipment requiring automatic 
switching in response to change of altitude 

APPLICATION : A primary application of this 
Aneroid Switch is in the control of engine 
super-chargers which require definite cut- 
in and cut-out at pre-determined altitudes. 

The switch actuates a solenoid at the de- 
sired height above sea level, closing its con- 
tacts at this given altitude and opening at 
some pre-set lesser altitude. Other applica- 
tions are indicated wherever electrical con- 
trol must be responsive to altitude change. 
OPERATION and CONSTRUCTION: The An- 
eroid Switch is comprised of a precision 
switch mechanism actuated by a sensitive 
diaphragm or bellows of the evacuated and 
temperature compensated type. The entire 
mechanism is mounted within a die cast, 
anodized, aluminum housing provided with 
gasketed cover sealing the internal mech- 
anism from the atmosphere. The manifold 


or atmospheric pressure connection is 
through a Vi" IPS tapped hole. The unit is 
provided with an approved two-prong, pres- 
sure-proof fitting for plug-in electrical con- 
nection to the switch. Mounting is provided 
by a 3-point shockproof mount designed 
to minimize vibration and shock effects. 

The Aneroid Switch is suitable for use 
over a temperature range of -65°F. to 
+ 160°F.Its operatingrangeis up to 35,000 
feet with a minimum differential of 1,000 
feet and a maximum differential as required. 
Its net weight is 24 ounces. For bulletin, 
address Regulator Division, Square D Com- 
pany, 6060 Rivard St., Detroit 11, Michigan. 



5QUHRE J] CDMPRNY 


DETROIT • MILWAUKEE • LOS ANGELES 
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get reliable Electrical Circuit Protection 



For wing tip to wing tip and nose to tail every elec- 
trical circuit in planes gets reliable protection with 
Klixon Aircraft Circuit Breakers. These simple, com- 
pact, lightweight circuit breakers ... no matter where 
installed on the plane . . . always stand ready to trip- 
out the circuit should enemy action or internal troubles 
jeopardize the electrical system. And although Klixon 
Breakers arc plenty sensitive to harmful overloads, they 
are unaffected by harmless transient shorts. Klixon 


Aircraft Breakers operate accurately and positively in 
all ranges of altitude regardless of the position of 
mounting. They are highly resistant to shock, vibra- 
tion, and motion. 

Klixon Aircraft Circuit Breakers, a few of which are 
illustrated, are available in all types — push-pull, 
indicating, remote control, automatics and others. 
Write for bulletins showing sizes, weights and perform- 
ance characteristics. 


SPENCER THERMOSTAT COMPANY, ATTLEBORO, MASSACHUSETTS, U. S. A. 
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soft landings 


W HEN a 12-ton bomber sits 
down, she needs steel “pillows” 
to cushion the shock. Tubular steel 
landing gear has the strength, ri- 
gidity, and endurance and is so de- 
signed that it absorbs the shock of 
bumpy landings on any front. 

When you say any front in this 
war, you take in a lot of territory .The 
problems introduced by 50 below 
zero temperatures in the north, sand 


storms in the desert, and corrosive 
atmosphere in the jungles, call for 
tubes with special properties. The 
trick is to produce one steel that re- 
sists heat, cold, abrasion, corrosion, 
fatigue, shock, vibration and plain 

Shelby Seamless Aircraft Tubing 
has the necessary physical charac- 
teristics. You can obtain it in proper 
alloys to meet specific conditions. 


All types and sizes are made 
strictly in accord with government 
specifications for such parts as engine 
mounts, wing spars, fuselage struts, 
longerons, and vital parts of landing 
gears. Write for further information. 


NATIONAL TUBE COMPANY 

PITTSBURGH, PA. 



UNITED STATES STEEL 



'PITTSBURGH" DEVELOPMENTS IN AIRPLANE GLASS 


Bent Bullet-resisting Glass 




A long list of developments such as this have 
made Pittsburgh Plate Glass Company a recog- 
nized leader in the field of laminated safety 
glasses for aviation use. If you would like further 
technical data on any aspect of the use of safety 


glass in airplane glazing, we urge you to write 
us on your letterhead, outlining your particular 
requirements. Address Pittsburgh Plate Glass 
Company, 2239-4 Grant Building, Pittsburgh 
19, Pennsylvania. 


'PITTSBURGH ' S&HOi fa (f6us OHO? 


PITTSBURGH PLATE GLASS COMPANY 

Specialists in Airplane Glass 


MAKERS OF DUPLATE AND FLEXSEAL SAFETY GLASS AND OF MULTIPLATE BULLET-RESISTING GLASS 

40S AVIATION, August, 1944 





(g®SLIL©a®^IL 

® in & s> in a sfs 




ACHESON COLLOIDS CORPORATION 

PORT HURON, MICHIGAN 


CHECK THE LIST and pick out those prop- 
erties which you can use. Then slate your 
problem to us and let our engineers give 
you the benefit of their experience. It is 
quite possible that they have already 
studied a parallel application. You'll pin a 
medal on yourself for calling in Mr. Dag. 


as a smooth, black, liquid con- 
centrate, Dag colloidal graphite puts a 
versatile company of physical and chemi- 
cal properties at your service. Fifteen of the 
more important of these properties are 
listed here with a different color given to 
each for easy reference. 


Match these properties by color with the 
colors on the medals below. Each medal 
represents a typical performance "citation" 
to Dag colloidal graphite. Dozens more 
could be shown, if space permitted, be- 
his product is a dry film, a fluid 
i surface coating, an impregna- 
-and a few other things besides. 





/ / / 







stand. 


'ARDize 0 


Sheffield Precisionaire spindles, adapters, etc., within certain 
limits, have now been STANDARDIZED so that any user can 
make up his own specifications almost as easily as he does 
for AGD plug gages. 

Engineering time and charges are eliminated on STANDARD 
spindles and components. Delivery is shortened considerably. 
Components are interchangeable within certain size ranges 
which means minimum initial purchases and gage inventories. 
The STANDARD Precisionaire checks internal diameters of long, 
short, through, blind or counterbored holes. Both tolerance 
limits are checked in one operation faster than either can be 
checked with a plug gage— and without the human element 
of error. Precisionaire spindles will outwear 
plug gages 10 to 40 or more times. 


Sp lNOLt * 
CO** " 


how FIR will tot CRUISE 



/ 2/iec/ Your fauye- 500m/. . 750m/.. ./200m... 


Y es, it’s just as easy as that 
to cheek your answers on our 
popular Aircraft Quiz. We want to 
say more about this Quiz, but first 
let us tell you what bearing it will 
have on your post-war traveling. 

You’ll cruise high, wide and 
handsome if you cruise in a 
Bcllanca, and you’ll easily out- 
distance many of your flying 
friends. Your week-end and holi- 
day trips will be interrupted by 
few if any re-fueling stops. You’ll 
go from point to point on the map 
with the greatest of ease. 

Of course, your Bellanca plane 


cannot be delivered until after our 
war work is completed — and we 
mean, completed! But meanwhile, 
we invite you to do some hard 
thinking about your oivn needs for 
peacetime air travel. And here is 
at least one way your thinking 
can take a line of constructive 
action. Get your copy of our Air- 
craft Quiz and answer the many 
vital questions we have listed for 

Cruising range is only one of 
these questions, but an important 
one. We’ve had a lot of experience 
with range. Remember, it was a 


Bellanca that flew first from New 
York to Berlin non-stop — first 
bridged the Pacific betweenUni ted 
States and Tokyo in one hop! 
Other provocative Quiz questions 
touch on capacity, speed, engines, 
construction, types, uses, price 
and those many essential factors 
which help you to determine what 
aircraft you should select and why. 

Let us mail you this interest- 
ing and useful Aircraft Quiz. 
Send us your name and address 
now, while you think of it! . . . 
Bellanca Aircraft Corporation, 
Dept. S-3 New Castle, Delaware. 


BELLANCA 


Keep on Buying 
U. S, WAR BONDS 
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SLEEVE TYPE BEARINGS 


When the going gets 
TOUGH 


SLEEVE TYPE 
BEARINGS 



Any Type 
Any Size 
Any Quantity 


0 Quality in Sleeve Type Bearings is never deter- 
mined by appearance. It's the long hours of satisfactory 
operation . . . the ability to withstand overloads ... to 
keep on perfortning under all conditions that indicates 
real merit. Johnson Bronze Sleeve Type Bearings give 
you this type of service — and more. 

There’s a mighty good reason for this quality. For 
more than thirty-five years we have specialized on the 
manufacture of ALL types of Sleeve Bearings. During 
this time we have assisted thousands of concerns making 
all types of products to select the correct bearings for 
each application. This wide experience . . . this accumu- 
lated knowledge has enabled us to produce Aircraft 
Bearings that deliver a full measure of power efficiently. 

Perhaps we can help you solve your bearing problems. 
There's a Johnson Engineer as near as your telephone 
. . . ready and willing to help you select the correct 
bearings for each application. Naturally there is no 
obligation. 


JOHNSON 

620 S. MILL STREET 



BRONZE 

lu.i.MiMErrf 

NEW CASTLE, PA. 
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"Gulf Cutting Oils and Gulf Engineering Service 
have helped us top our production quota"— 

says this shell plant Superintendent 


G ULF CUTTING OILS and Gulf Engineering 
Service have been responsible for a marked 
improvement in our machining practice, which has 
aided us in topping our production quota” says this 
shell plant Superintendent. “Outstanding results with 
Gulf Cutting Oils include a several hundred percent 
increase in chaser life.” 

This is one of many war plants that have improved 
machining practice by using Gulf Cutting Oils and 
by adopting the practical suggestions of trained and 
experienced Gulf Service Engineers. 

Gulf performance-proven cutting oils have estab- 
lished records on the toughest steels and most pun- 
ishing schedules that the armament industry offers. 
You’ll find them helpful in improving production 
and tool life now and in paring costs below com- 
petitive levels in the postwar period. 

Let a Gulf Service Engineer show you why Gulf 
Cutting Oils are ideal for many of your machining 
jobs. Write, wire, or phone your nearest Gulf office 
today. 


GULF OIL CORPORATION • GULF REFINING COMPANY 

GUIF BUILDING. PITTSBURGH SO, PA. 
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STANDARD COLOR CODE 

lor 

STEEL IDENTIFICATION 

Latest Frasse Data Chart Explains Standard Practice 

This new Frasse Data Chart, printed in full 
color, explains the standard color code used to 
identify Frasse mechanical and aircraft steels. 

It can serve two useful p ur poses in your plant 
— to identify Frasse steels in your stock— 
and to serve as a point of departure for 
developing your own classification system. 
Included are symbols for 23 popular alloy 
analyses— including NE and stainless steels— 
and 12 grades of carbon steel. Each chart 
includes an explanation of the standard 
practice followed for marking Frasse stocks. 

It is handy file size, printed in 14 colors on 
tough card stock. You’ll find it suitable 
for both wall and desk use . . . invaluable for 
the stock room and plant. Just send in the 
coupon — a free copy will be sent to you by 
return mail. 


AFT STEELS- 


PETER A. FRASSE & CO., INC 
Grand Street at Sixth Avenue 
New York 13, N. Y. 


Please send me a copy of your latest Frasse Data Chart, Section F, No. 
, showing the Frasse standard color code for steel identification. 


NAME- 


FIRM ADDRESS. 


SEAMLESS MECHANICAL AND AIRCRAFT TUBING • COLD FINISHED BARS • DRILL ROD - AIRCRAFT STEELS 
STAINLESS STEELS AND TUBING • ALLOY STEELS • COLD ROLLED STRIP AND SHEETS - WELDED STEEL TUBING 
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Silver Horseshoes for the Mustang 



Mallory Bearings have brought more than "horse- 
shoe” luck to the Mustang fighter. These silver 
bearings, made by the Mallosil* Process, have 
produced a dependability of engine performance 
that plays no small part in Mustang achievements. 
Flying faster and higher than any fighter plane 
heretofore . . . utilizing superchargers to carry it 
to over 30,000 feet . . . the Mustang achieves its 
tremendous speed and lift by using bearings capa- 
ble of withstanding tremendous pressures and 



stresses. Ordinary bearings could not lake such 
punishment. But Mallory bearings can and do! 
Mallory has pioneered in developing these new 
silver-bonding methods so that users of aircraft 
and other heavy duly bearings now look to Mallory 
as a reliable source for precision production. 
Mallory facilities, expanded many times over to 
meet military needs, are recognized as the most 
advanced in the new techniques responsible for 
higher and higher levels of aircraft engine 
performance. 

It is not difficult to foresee how much significance 
Mallory Bearings will have for post-war commer- 
cial aviation. But this is only one phase of the 
development. Wherever heavy duty, precision 
bearings are essential for improved engine per- 
formance, Mallory Bearings will have much to 
offer to design engineers planning for the future. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


*R«*. V. S. Pat. Off. 



MallorY 




IALIOSIL* PROCESS — BEARINGS 
KS,* CONDENSERS, ROTARY 


S, SPECIAL ALLOYS, 
AND PUSH BUTTON 
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After the war, Crown Zipper engineers 
will adapt — or if necessary, create — spe- 
cial applications to meet special needs! 

A lot of old-fashioned notions were exploded when 
Crown Zipper engineers went into the field with our 
armed forces to adapt zippers to military jobs. 

Crown engineers proved that zippers can be big 
and tough yet easy to operate, small and dainty 
yet virtually indestructible! 

They proved 2ippcrs can be made that actually 
slide freely around sharpest curves! 

They proved two or more sliders can be put on 
the same zipper track-to provide openings at any 
given point with smooth closures in both directions! 

In fact, they made more big, important improve- 
ments in zipper design than anyone dreamed possible. 
(See complete list of Crown superiorities below. ) 


But perhaps the most important thing they proved 
is that zipper designs don’t have to be "frozen" 
—zippers can be adapted to the job! 

When you turn to postwar, Crown engineers will 
be able to show you exactly what this means in terms 
of longer zipper life and easier operation on aircraft 
equipment. Crown engineers will adapt— or, if neces- 
sary, create — special Crown Zippers to meet your own 
individual manufacturing problems! 



•'DOUBLE-ACTING" CROWN ZIPPER ON AIRCRAFT GUN TUR- 
RET OPENS AHEAD OF GUN OPENING, CLOSES BEHIND IT. 
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SPOT WELDING? SEAM WELDING? 

Here’s a NEW Method of Keeping Weld 
Current Constant . . . AUTOMATICALLY 



G-E CURRENT-REGULATING COMPENSATOR 


RESISTANCE-WELDING 

CONTROL 


In this application, the G-E current-regulating compensator 
enables the operator to use the press and gun welder inter- 
changeably, when welding materials of the same thickness, 
without making any additional adjustments — even though the 


HIS new current-regulating com- 
pensator will automatically correct for 
line-voltage variations and power fac- 
tor, or impedance, changes, and will do 
it within three cycles. It will hold the 
current within plus or minus 2 per cent 
of normal, where changes would cause 
the unregulated current to vary as much 

You Get These 5 Other Advantages, Too 

1. Flexibility of Operation — The same 
control settings can be used, and con- 
sistent results can be obtained when: 

(a) using a press-type spot welder; 

(b) using a gun welder connected to the 
same welding transformer; or (c) weld- 
ing magnetic materials with a press- or 
gun-type welder with the material in or 
out of the throat of the welding machine. 


2. Improved Quality — Without the 
use of this control, the introduction of 
material in the throat of the welder 
would cause unsatisfactory welds be- 
cause of the changes in welding current. 
It would do so in many applications, 
such as in the welding of barrels, pro- 
peller blades, or large steel assemblies. 

3. Seldom Needs Adjustment — After 
the operator has once determined the 

further adjustments are necessary — the 
current-regiilating compensator takes 

4. Electronic — Electronic tubes and 
circuits insure fast operation, good re- 
sults, long service, low maintenance. 

5. Correlated Design — This current- 
regulating compensator is designed for 


use only with G-E resistance-welding 
controls which include heat control by 
the phase-shift method. Complete inter- 
connection diagrams arc supplied to 
assist in installing this equipment. 

Want More Information? 

Bulletin GEA-4220, well-illustrated, 
describes ail the features that make this 
new current-regulating compensator the 
solution' of many resistance-welding 
problems. Ask our local office for a copy 
today. General Electric Company, 
Schenectady 5, N. Y. 


GENERAL (§p ELECTRIC 
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HOLO-KROME internal hex 

WDPKirUIKin ROI TC 



THE STANDARD of the 

AIRCRAFT INDUSTRY 



HOLO-KROME is "in step" with the remarkable strides made in Air- 
craft Construction. Each new construction feature entails another 
fastening problem . . . From the first, Holo-Krome produced Inter- 
nal Wrenching Bolts to NASC Specifications and to special design. 
Holo-Krome Engineers aided in solving many fastening problems, its 
already established production standards produced the required 
precision and quality — yes, Holo-Krome Internal Wrenching Bolts 
are the Standard of the Aircraft Industry . . . Specify "HOLO- 
KROME". 


/h 


IRCRAFT 

DIVISION 


THE HOLO-KROME % r r e p w 0RAT10n 

MAIN OFFICE & PLANT 

HARTFORD 10, CONNECTICUT U. S. A. 
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FREIGHT CARS 

THAT FLY 



Delco-Remy 

Aircraft Electrical Equipment 


In tomorrow’s chapter of man's endeavor to utilize more fully the 
world’s natural resources, air transportation will provide a working 
force of unprecedented usefulness. “Freight cars that fly” will carry 
men and machinery into undeveloped' regions, and haul away 
nature’s rich yields. 1[ Dependability of aircraft will be of fundamental 
importance, and it is in this respect that Delco-Remy aircraft elec- 
trical equipment will find wide usage. Today, great numbers of bomb- 
ers, fighter planes and transports depend on Delco-Remy equipment. 
More than half of Delco-Remy ’s facilities are now engaged in manu- 
facturing aircraft electrical units, precision parts and products for 
the industry. '[This broad background of experience in the design 
and manufacture of dependable electrical equipment will serve well 
in the post-war advance of new frontiers. 



DELCO-REMY 


DIVISION, GENERAL MOTORS CORPORATION 
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Model HSI05 Greer Portable Hydraulic Test Machine 
features simple selection of hydraulic or pneumatic 
pressures, and is designed to: 

Fill, filter and test aircraft hydraulic systems on final 
assembly lines or on the field. 

Pre-charge aircraft hydraulic accumulator, landing 
gear, shock struts and emergency air systems with 
compressed air to 2000 psi. 


A complete portable test unit 
equipped with compressor 


Greer Products 

Greer offers a complete line of portable and stationary test 
machines for airplane components and research work, de- 
signed and built by pioneers in the application of hydraulics 
to the aircraft industry. Other Greer products include: 


Features: 

Selection of automatic unloading at specified pressures. 
Infinite variable volume selection. 

4500 psi static pressure by hand pump. 

Pressure storage accumulator by selection. 

Super micronic filtration for filling from test machine 
reservoir or from external oil drum, and for flushing 
and circulating aircraft hydraulic system. 

100 psi regulated air pressure. 

1000 psi automatic air boost pressure. 

Model HStOO-5 is now available in the following capacities: 


Automatic Propeller Governor Test Machines 
Hydraulic Pressure Locking Valves O Hydraulic Cylinders 
Hydraulic Micronic Fillers O Hydraulic Accumulators 
Hydraulic Selector Valves (Single and Multiple) O Hydraulic Pumps 
Hydraulic Check Valves (AN Standard) O Hydraulic Filter Valves 
Hydraulic Power Units O Hydraulic Relief Valves (AN Standard) 




AVIATION, August, 1944 



A IRCO gdses, produced by modern scientific 
. methods to the strictest standards of purity and 
uniformity, are supplied to industry through nation- 
wide Airco distributing points. These gases are 
available involumes to meet every requirement ... in 
standard commercial size cylinders and in trailers 
with capacities up to 40,000 cu. ft. Thus Airco gases 
are quickly delivered to shops and plants throughout 
the country in whatever size containers are most 
suitable for the customers’ needs. In that way, in- 
dividual requirements for 200, 20,000, or several 
million cubic feet, monthly, are met. 

To assist manufacturers in using these Airco gas'es 
most effectively. Air Reduction provides “on-the-job” 
technical assistance through its Applied Engineering 
Field Service Department. For further information 
on Airco gases — as well as Airco’s complete line of 
. apparatus and supplies for every oxyacetylene flame 
application and arc welding need — call or write the 
nearest Airco office, or, if you prefer, 
communicate direct with the New York 
Office, Department A. 


OXYGEN guaranteed 99.5% p 
cutting, and greater efficiency ir 
ACETYLENE proved by u 

oxyacetylene 

NITROGEN dry and inert, contains less 

than 0.3% oxygen. Also available at 
higher purity to meet specialized needs. 

HYDROGEN produced electrolytically, 
ARGON manufactured pure or mixed 


Air Reduction 

General Offices: 60 EAST 42nd STREET. NEW YORK 17. N. Y. 

In Texas: MAGNOLIA AIRCO GAS PRODUCTS CO. • General Offices: HOUSTON 1. TEXAS 
Offices in all Principal Cities 


... run rnuuuuuun, 

MAINTENANCE AND RESEARCH 
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„oO* tMPLOYEES 
skating IN o/ t? 



End the danger quickly with SPEEDI-DRI 

A BLEEDING, oil-soaked floor makes a great skating- 
rink, but it’s dangerous to life and limb, it slows pro- 
duction, and it’s a serious fire-hazard. SPEEDI-DRI 
is your best answer. This light-reflecting, granular, 
oil- and grease-absorbent acts as a poultice for sick, 
slick floors, soaking up fresh oil rapidly and even 
drawing out old deposits until your floors are like 
new. The minute it’s spread, it provides a non-skid 
footing that prevents many a slipping accident. 
What’s more, it’s fire-retardant ! Easily spread and 
cleaned-up without interrupting production, it 
saves hours of porter-labor. SPEEDI-DRI has many 
other uses in industry, too. Write for literature 
and FREE SAMPLE — today ! 


SUPPLIERS: foil — Refiners Lubricating Co., New York 1, New York. 




LIGHT is so essential to aircraft, 

both when flying and on the ground, that experi- 
enced operators use only the most dependable 
lamps. We are therefore proud that PAN 
AMERICAN WORLD AIRWAYS use TUNG- 
SOL Lamps. The care that this airlifte employs 
in selecting all equipment makes it a distinction 
to have our product on a PAN AMERICAN. 



i* TUNG-SOL 

AIRCRAFT LAMPS 

TUNG-SOL LAMP WORKS INC.. NEWARK 4.N.J..SuU> OMcmi ATLANTA. 
CHICAGO. OAUAS, DENVER, DETROIT, LOS ANGELES, NEW YORK. PHILADELPHIA. 
ALSO MANUFACTURERS OP ELECTRONIC TUBES AND CURRENT INTERMITTORS 
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The Metal Specialty Co. is completely equipped 
to give you efficient service in Stamping. Roll- 
ing. Coining. Forming. Drawing and Annealing 
in all Metals. Specialists in Hydraulic cold draw- 
ing and embossing in all metals including stain- 
less steel. Deep drawing and embossing up to 
850 tons capacity. Shells drawn up to 20"in depth. 
Assembling including Spot Welding and Hydro- 
gen Brazing. Pressed Metal products to order. 
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Practical air navigation 

for civilian pilots 


Here is a book written especially 
to meet the needs of the private 
pilot. It gives you a direct and 
simple explanation of the funda- 
mentals of air piloting and dead 

need to navigate your own plane 
— brought to you for the first 
time in easy, workable form! 


Just off the press . . . 



AIR NAVIGATION 
MADE EASY 



WORK WITH 

KESTER CORED SOLDERS 






AVIATION, August, 1944 



AVIATION, August, 1944 


425 





Smooth* 

Simultaneous 

* BURRING 
ZS\ * FINISHING 

* POLISHING 


Rubber-Cushioned 

Brightboy Does It! 

Brightboy’s balanced rubber and abra- 
sive combination enables you to cover 
simultaneously the production steps 
between the grind and the buff. 

Interesting production literature gives 
you detailed information on Bright- 
boy’s time and labor-saving short-cuts. 

The price list and catalog tabulate and 
illustrate the wide variety of shapes and 
sizes in which Brightboy is made for 
extensive machine and manual applica- 
tions. Write for this information. And 
if you have a special problem, Bright- 
boy dealer representatives and service 
men will be glad to work with you, 
without obligation. 

BRIGHTBOY INDUSTRIAL DIVISION 

WELDON ROBERTS RUBBER CO. 

Newark 7 N. J. 



BY UDYLITE... 


Since the introduction of Cadmium as a metal 
protecting coating, the Udylite Corporation has 
been its foremost advocate and pioneer. 

Cadmium is a “natural" protective coating, inert 
to the ravages of the elements, highly ductile, 
resistant to abrasion and wear, and last but not 
least, beautiful to look at as well. 

Of course Cadmium is worthless without the 
knowledge and experience necessary for its 
successful application. Udylite has that “know 
how" gained through years of pioneering its 
use and thousands of dollars spent in develop- 
ing better, and still better equipment and 
processes for its application. 

CADMIUM BY UDYLITE is an eye-appealing 
protective coating warranting your investi- 
gation. 

Our years of experience and experimentation 
are a plus value which costs you nothing. 
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FUSE CLIPS 

Phosphor Bronze, Nickel-Plated, and Beryllium Copper, Silver-Plated 


'THE FUSE CLIP IS A VITAL PART OF 
COMPLETE CIRCUIT protection 


Send for NEW Littelfuse 
Fuse Clip Bulletin 


In Littelfuse the science of the Fuse Clip has kept pace 
with that of the fuse itself. This is absolutely necessary 
to meet dependably the many new efficiency factors of 
complete circuit protection today— in electrical in- 



Pan American Air- 
ways System. 


dustry, in electronics, in communications, in radio and 
television, as well as in aircraft, ordnance and marine 
equipment, and other services. 

Ask for the NEW Littelfuse Fuse Clip Bulletin 

See what exclusive Littelfuse improvements have 
wrought in design and forming, for better contact, 
with the certain results of maximum electrical con- 
duction-lower coefficient of heat, with protection of 
panel boards and switches. Littelfuse Clips provide 
contact over the largest possible area, with firm de- 
pendable grip. 

Wherever clips are used, Littelfuse can help in your 
circuit protection. 

LITTELFUSE INCORPORATED 

200 Ong Street, El Monte, California 
4757 Ravenswood Avenue, Chicago 40, Illinois 
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Will you be flying 
a HELICOPTER 
in a few years? 

That highly improbable and 
absurd-looking mechanical con- 
traption, the helicopter, is now 
a practical reality! What it 
means to aviation and transpor- 
tation — its value to the individ- 
ual — its amazing implications 
for everyday life — are interest- 
ingly told in a new book. 


THE HELICOPTERS ARE COMING 

By C. B. F. Macauley 
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For 70 years, the name “Kohler” has stood for quality 
workmanship and precision. Today, large quantities of aircraft valves and 
fittings, bearing that name, are being delivered by Kohler Co. to the Army Air 
Corps and important aircraft builders the country over. 

That these wartime products live up to the Kohler tradition is indicated 
by the fact that Kohler is manufacturing them under a Class “A” quality rating 
assigned by the War Department. 

Note also that the Hydraulic Cone Check Valve shown above bears the 
Army-Navy “Yellow Dot,” indicating that it has passed all four steps of the 
official qualification test. 

Kohler production of aircraft valves and fittings is uninterrupted by 
subcontract delays. Kohler has its own complete forging, machining and 
anodizing facilities. A new catalog of these Kohler products is now on press. 
Write to reserve your copy today. Kohler Co. Established 1873. Kohler, Wis. 

★ BUY UNITED STATES WAR BONDS * 

KOHLER of KOHLER 

PLUMBING FIXTURES AND FITTINGS • HEATING EQUIPMENT • ELECTRIC PLANTS 
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"Par” Packing Rings 



INSURE AGAINST POWER LOSSES 


Today's trend toward smaller cylinders in hydraulic 
design necessitates the sure, safe and automatic 
sealing-in of power at the resultant higher pressures. 
Of particular interest to hydraulic Engineers, on 
the lookout for a seal which insures positively 
against leakage of power, are the following charac- 
teristics of "Par" Packing rings . . . 



Lms&R 

PACKING & RUBBER CO. 

PIONEER MANUFACTURERS OF 
SYNTHETIC PACKING RINGS 

"PAR" PACKINGS 



They’re All Equally Important 


"I Vo receive 

pleased cern t- 
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you rs present time 
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tr 
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and believe iff ted 

restrictions are we Xoo k 

inventory sto » coBple te 

(Signature upon 


J T IS A matter qf 
policy with STRONGHOLD that all 
orders or inquiries pertaining to 
fastening products are of EQUAL 
IMPORTANCE, regardless of the 
size of the order or the size of the 
company from which it comes. 
STRONGHOLD serves many of 


of fasteners 


astronom- 


equal promptness and concern, 
thousands of smaller companies 
whose use of fasteners is limited — 
but equally important in the con- 
struction of the products they make. 
We welcome your inquiries for sa m - 
pies or prices of either standard or 
special screw products. You will hear 
from us promptly. 

fatten to tetefi&OHe 
Call WHItehall 4680 


A 

v 

% 
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IN YOUR OPERATIONS? 


BELT CONVEYORS may 
be the Answer . . . Ask 
STANDARD CONVEYOR! 

M ANUAL handling is costly in time, man- 
power and space — the less of it you have 
the lower your costs in manufacturing, processing 
or storage handling. 

Investigate conveyors — belt conveyors for ex- 
ample. Belt conveyors are amazingly versatile. 
They handle small packages as easily as bulky 
crates — articles need not have a smooth bottom 
or surface as they do not "roll” but ride the belt. 
The belt itself may be stitched canvas, rubber, 
white woven, wire mesh or steel. 

Speed of travel can be controlled to a few 
feet or a hundred per minute. Conveyors can be 
inclined, declined, horizontal or a combination of 
all three and equipped with transfer and elevating 
arrangements. A single unit of belt conveyor can 
be made longer than any other type of power con- 
veyor. The range of application is practically 
limitless. 


We suggest you look into all the things belt 
conveyors can do — the many ways they can earn 
money for you. 

Standard Conveyor makes power and gravity 
conveyors in belt, roller, chain, and slat types; 
spiral chutes, inclined elevators, tiering machines, 
portable pilers, pneumatic tube systems. Write for 
Standard's valuable reference book A-84 on con- 
veyors and conveying methods. 


STANDARD CONVEYOR COMPANY 

General Offices: North St. Paul 9, Minn. 
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SELL MORE THAN BEFORE! 


AVIATION 


This is an official U. S. Treasury advertisement-prepared under the auspices of Treasury Department and War Advertising Council. 
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AIRCRAFT 

TEMPERATURE CONTROLS 

for Today and Postwar 




Rrownskin 



A colorful folder showing 
how the Chrysler Corporation of Canada 
Ltd., protects their engines for export ship- 
ping has now been prepared. It tells the 
story of their use of A-19 Brownskin Griz- 
zlybear to lick the problem of c 
on overseas shipments. 


Ancier Corporation 








Needs only Room 
for Quarter Turn 

• Short handle and 4 wheels make this 
cutter fast anywhere— and worth its 
weight in gold in tight quarters. If 
there’s room for a quarter turn, it cuts 
easily, cleanly. Well balanced in de- 
sign, its strong malleable frame keeps 
it always cutting true — every cutter 
tested and guaranteed. Heavy-duty 
wheels of heat-treated special steel. 
Made in 2 sizes: No. 42, Vs" to 2"; No. 
44, 2 Vs" to 4". Ask your Supply House. 
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Get a working knowledge 
of AVIATION ENGINE 
FUNCTION and REPAIR 



Aircraft Engine Mechanics 






366 pages, S'/ 2 * S/ 2 , 111 illustrations. 32. SO 
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Wrought Washer Mfg. Co. 
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A LEADING COSMETICS MANUFACTURER REPORTS: 

“We cue down the size of our 

all die-cuts, as well as steps, 

gift boxes and standard packages 

shelves and secondary planes. 

to effect an over-all saving of 

We also folded all displays in 

approximately 25% of the paper 

half to save more than 50% of 

and cardboard; standardized our 

the paper and paperboard nor- 

window displays and eliminated 

mally used." 



A BIG PLATE GLASS COMPANY REPORTS: 

“Our 1944 Color Book was reduced in size and quantity, resulting in 
i paper saving of 136,000 pounds. Our Color Cards, of which four or 
five million are used annually, were reduced in size at an 
approximate reduction of 50% in paper tonnage. We have 
eliminated our Dealer Sales Portfolio. Our Color 
Book has become a ‘self mailer,' eliminating 
need for envelopes.” 


ONE OF THE TOP LIFE INSURANCE 
COMPANIES REPORTS: 

"In 1944 we will continue to specify lighter 
weights of paper wherever possible and take 
all possible steps further to reduce paper 
tonnage. We are instructing our field offices 
scrutinize carefully all requests for printed 
material and to disapprove all requests for quan- 
that appear excessive." 


A FAMOUS ADDING MACHINE COMPANY REPORTS: 

“In advertising and promotion about 2/3 saving. However, 

we are using about 30% of the further savings will be effected 

amount of printing and paper whenever possible this year as 

used in 1941 — that represents last.” 





USE LESS- SAVE ALL WASTE PAPER ! 

tributed by this publication and prepared by the War Advertising 
with the War Production Board and the Office of War Information. 
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Metal Cutting BAND SAW 


Has many exclusive advantages 


DUROWDSi : 

MACHINE TOOL DIVISION j a 


ALSO MAKERS OF HAND TOOLS 


PRECISION 


... IN WAR 


AS IN PEACE 


MANHATTAN RUBBER 

MOLDED 
AIRCRAFT PARTS 

isolate vibration, seal joints, 
r protect men and equipment 



T or over 30 years, Eureka has been 
building electric motors to the highest standards of crafts- 
manship and precision. Today, control motors such as 
this* are used on the fighting planes of the United Nations. 
Tomorrow, they will help to broaden the skyways of peace. 


EUREKA 

VACUUM CLEANER COMPANY, DETROIT 2, MICHIGAN ^ 


To isolate vibration, seal joints and pro- 
tect men and equipment on aircraft, 
MANHATTAN developed specially engi- 
neered molded rubber parts from natural 
and synthetic rubbers. Motor Mounts, Dia- 
phragms, Sealing Rings, Packings, Gas- 
kets, Grommets, Ignition Parts, Bumpers, 
Brake Cylinder Cups and Boots, Cylinder 
Air Deflectors, Non-Slip Matting are some 
of the MANHATTAN Rubber Products 
on aircraft. Other MANHATTAN Rubber 
Products speed fabrication. They include: 


Air Hose Conveyor Bell 



51st Year Keep Ahead with MANHATTAN 
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Metallic Packings, Rings or Pump Packings. 


L leakage. Send for the Free Fcl-Pro Folder 

V that shows a Packing for every purpose. 

L. l 1 Felt Products Mfg. Co.. 

■ vj / /J J 1316 Carroll Ave., Chicago 7, III. 

ADAPTABLE fw many purposes 



WARD LEONARD 

throw* send tor °Bui- t/ocfWc control ^ devices slaco 1191. 
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MAILING LISTS 
THAT 

1 MoGRAW-HILL 1 WORK ■ ■ ■ 

| DIRECT MAIL LIST SERVICE | 

McGraw-Hill Induatrial Mailing Llata aro a diroct rout* 

(o today'a purchase-controlling oxecutivos and tech, 
niciana in practically every major industry. 

dilficulty in maintaining their own lists. 

Probably^no other organisation is as ^well equipped ^ai 

in industrial personnel. Those lisle aro compiled ^from 

These dependable 

■ io- 

t ary Tulhi 11 pumps 
are available 

from 1 to 200 
g.p.m. and pres- 
sures up to 400 
p.s.i. Write for 

* M 

TTtUl^tHlQtLIL 

McGraw-Hill Publishing Co., Inc. 

DIRECT MAIL DIVISION 

330 Watt 42nd Street New York. 18, N. Y. 

V y 

N TUTHILl PUMP COMPANY 

*j 939 E. 95th ST. • CHICAGO 19, ILLINOIS 1, 

L - 
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Infinitesimal 

Tolerance 

Limits 
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- » would not be the precision mechanisms that they are 
'today, were it not for the machining of vital parts to 
tolerance limits that closely approach the infinitesimal. 
As specialists in this exacting field, we shall be glad 

developing a postwar product that requires machining 
or experimental work of a highly delicate character. 
• Write Vi Concerning Your Requirements! 

Govro-nelson 

COMPANY 

1931 Antoinette Detroit 8, Mich. 


FITZGERALD 

GASKETS 

FOR AIRCRAFT ENGINES 

GASKET CRAFTSMEN FOR 38 YEARS 
Write tor information 

THE FITZGERALD MANUFACTURING COMPANY 

TORRINGTON, CONN. 

BRANCHES CHICAGO AND LOS ANGELES 
CANADIAN FITZGERALD. LTD., TORONTO 


FITZGERALD 

GASKETS 


BEYOND THE MICROMETER 


Even a micrometer can fail to tell you 
what a propeller will do on your ship — 
how long it will serve — how completely 
it is dependable. It's only when you are 
in the air, placing total dependency on 
your propeller, that the ability and the 
integrity of its maker shows up. The 
builders of Hartzell propellers have 
never forgotten that heavy responsibil- 
ity — will never fail to live up to it. 



HARTZELL 

PROPELLER CO. 

PIQUA, OHIO. U. S. A. 
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DYKEM STEEL BLUE 

STOPS 
TOSSES 

making dies 
& templates 






“ / POWERFUL 

j*. Ajg £V< - ACCU RATE 


DIE MAKERS 
MACHINERY 

“IHE TOOLMAKERS BEST FRIEND" 


BROTHERS* GRAFTON 'WISCONSIN 


Where To Buy 

NEW EQUIPMENT — ACCESSORIES — MATERIALS — SUPPLIES 


Specializes 

in 

Soders, 
Fluxes, Welding 
Brazing Compounds 
SILVER SODERS & FLUXES 
L. B. ALLEN CO., INC. 


»>TITAN INE* 


TITANINE INC. UNION, N. J. 



PLASTICLEAR CLEANER 


PLASTICLEAR SUPER-HARD WAX 


L. W. FERDINAND & CO. INC., Newton Lower Falls 62. k 



™L enllLU 
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A new, quicker, more reliable method for 
sealing all sizes of tubing. Made to engi- 
neered patterns with fiber disc and special 
quality adhesive. Easy and quick to apply. 
Can be removed in an instant, no residue. 
Write for samples and price lists of 
Amo Tube Seals and Industrial Tapes 

® ARNO ADHESIVE TAPES, Inc. 

MICHIGAN CITY, INDIANA 




FOR AVIATION 


AIRCRAFT 

STUDS 

CLASS 3 FIT 
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Aviation's Market Place 


CLASSIFIED ADVERTISING 



AVIATION'S MARKET PLACE 




AVIATION'S MARKET PLACE 


WANTED 


SELL YOUR SURPLUS 
EQUIPMENT 



IT IS NEEDED TO 
SPEED THE WAR’S END 


% 


Rooievelt Field, L. I. 

EXPERIMENTAL WORK 
MODIFICATIONS 

Specialist! in Manufacturers of 
Wood & Metal Airplane Parts 
Government Approved Station 1 1 5 


B 


ANODIZING OF ALUMINUM 
HARD CHROMIUM 
PLATING 

Philadelphia Rust-Proof Ce 


We have a demand for your surplus and idle equipment — a single 
item or a complete plant. Send us your list of such equipment — 
and put it to work where it is needed most. 

WE PURCHASE ON A CASH BASIS 


Dulien Steel Products, inc. 

California ft out 
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AIRCRAFT 
TURNBUCKLES 

"AN STANDARDS \ 

Precision made by new 
production methods, re- 
ng in substantial sav- 
is in critical material 


RELIABLE 

ELECTRIC COMPANY 




“You arc ihe virile, red-blooded type 
who loves adventure. Nothing daunts 
you. You could fight your way through 
the wilds of the jungle; across the blis- 
tering desert sands. Read TRUE, The 
Man’s Magazine!” (One of the great fam- 
ily of Fawcett Publications.) 



6ALDOR 
r:i GRINDERS 






Superior 
Micrometers 
for “Precision” 
Measurement . . . 
A Tumico Tradition 



in design and the 
sturdy construction you find in our 
Tubular Micrometers is the result 
of over thirty years of service to 
the industry. Today Tumico Micro- 
meters enjoy the world wide ac- 
ceptance of discriminating work- 

Prompt Delivery! 


The Tubular Micrometer Company 
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' SOLID LINE 
DENOTES PHILLIPS 
RECESS 


PHILLIPS ..Z&? &ufmewtX , emi 


The left-hand drawing shows how scientifically the center corners of 
the Phillips Recess are engineered. Instead of being squared, these 
corners are rounded in a series of flat planes, with every angle and every 
dimension making a definite contribution to driving efficiency. 

This makes it possible for workers to utilize full turning power - 
without danger of burring or reaming out the heads of Phillips Screws. 

Now examine the right-hand drawing. This shows more scientific 
engineering. Instead of being tapered to a sharp point that would 
weaken the screw shank, the Phillips Recess has a nearly flat bottom. 

This makes it possible to set screws up uniformly tight without fear 
of screw heads shearing off. The flat bottom also permitted design of a 
stronger, longer-lasting driver point. 

Only the Phillips Recess is engineered this way. Only when you 
specify screws with the Phillips Recessed Head can you get the freedom 
from trouble . . . the strength and driving speed these features make 
possible. You can get Phillips Recessed Head Screws in any head style. 



TO MAKE WARTIME QUOTAS 
AND PEACETIME PROFITS— 
USE PHIUIPS SCREWS 
AND DRIVERS 





DOWMETftLw^^ 


WE’VE BEEN ASKED 
THIS ABOUT MAGNESIUM: 

Can magnesium 

be riveted? 


Riveting is a highly satisfactory method of joining Dow- 
metal Magnesium Alloy fabricated forms. In those fields of 
manufacture where the weight-saving and fine strength 
of a metal are important, Dowmetal offers 
number of exceptional qualities to supplement the fact 
that it is the lightest of all structural metals. 




generally specified. Drilling is recommended in preference 
to punching, especially in heavy sheet or extruded sections. 

are provided by machine countersinking or by 
with the correct tool. While either the squeeze 


e employed, the form' 








PIONEER GYRO-STABILIZED DRIFTMETER 

Cross-Hair Accuracy 
in Dead-Reckoning Navigation 


Navigators in transoceanic flying were among the first to 
recognize the Gyro-stabilized Driftmeter as an all-purpose 
navigational aid in charting a true course, simply and accu- 
rately. 

Typical of the wide range of usefulness of this Pioneer pre- 
cision instrument in all kinds of flight is its ability to take 
"double drifts” at frequent intervals, terrestrial bearings in 
relation to heading, and to determine ground speed, wind 
velocity and direction . . . enabling the navigator readily and 
accurately to plot his position and ETA. 

With the Pioneer Driftmeter the navigator automatically 
covers a wide line-of-sight arc forward and rearward of 
vertical, confident that despite the roll and pitch of the air- 
plane the gyro will hold the viewing element or Reticle 
horizontal to the earth’s surface. 

The high degree of precision calibration built into both the 
optical system and the stabilizing gyro of the Pioneer Drift- 
meter is another example of Bendix Creative Engineering in 
action — imagination and know-how putting basic principles 
to work to "do it better.” 


Bendix and Pioneer are trademarks of Bendix Aviation Corporation 
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